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MEMORANDUM

DATE: 24 NOV 98

SUBJECT: PP#5E04526. Difenoconazole (CGA-169374 Sico® 259 EC Fungicide) in/on Imported
Bananas and PP#2F4107. Difenoconazole (Dividend ®) inf/on Wheat and Animal RACs.
HED Risk Assessment. PC Code: 128847. Barcode: D234002 and D250092. Case
283543 and 286648.

FROM: Dana Vogel, Chemist
Susie Chun, Chemist
Albin Kocialski, Ph.D, Toxicologist

RAB1/ HED (7509C)
THROUGH: Melba Morrow, D.V.M., Branch Senior Scientist
RABI1/HED (7509C)
TO: Cynth}a Giles-Parker/John Bazuin (PM Team 22) '

Registration Division (7505C)

Novartis has proposed tolerances for residues of the fungicide difenoconazole ([(2S,4R)/(2R,4S)}/
[(2R,4R)/(2S,48)}1 - {2-[4-(4-chlorophenoxy)-2-chlorophenyl]4-methyl-1,3-dioxolan-2-yl-methyl}-1 H-1,
2.4-triazole) in/on imported bananas. The proposed import banana tolerance, expressed as parent
compound only, is 0.2 ppm.

Time-limited tolerances are established for residues of the fungicide difenoconazole on wheat and animal
RACs, as a result of seed treatment. These tolerances with an expiration date of 12/31/98 are as follows
(40 §CFR 180.475):

Wheat Grain 0.1 ppm | Wheat Forage 0.1 ppm
Wheat Straw 0.1 ppm | Milk 0.01 ppm
Eggs 0.05ppm | Fat’ : 0.05 ppm
Meat™ - 0.05ppm | Meat By-Products’  0.05 ppm

"of cattle, goats. horses, hogs, poultry, and sheep

A summary of the findings and an assessment of human risk resulting from the proposed and time-
limited uses for difenoconazole are provided in this document. This risk asséssment is being
developed to determine whether current time-limited tolerances can be converted to permanent
tolerances and to support the establishment of new tolerances. The hazard assessment was provided
by Albin Kocialski of Registration Action Branch 1 (RAB1), the product and residue chemistry data
review by and dietary risk assessment by Susie Chun of RABI, the occupational/residential risk



assessment by Dana Vogel of RABI, and the water exposure assessment by James Hetrick of the
Environmental Fate & Effects Division (EFED).
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I. EXECUTIVE SUMMARY"

HED is conducting a nisk assessment for difenoconazole in support of the establishment of
permanent tolerances on wheat and imported bananas. The import tolerance on bananas is a new
use, while the uses for wheat and animal RACs are currently registered in the U.S. with time-
limited tolerances, expiring 12/31/98. HED has evaluated toxicology and residue data for
difenoconazole submitted by Novartis Corporation. The data are adequate to support a
Section 3 registration and the establishment of permanent tolerances in wheat and animal
commodities and import tolerances on hananas. '

Difenoconazole is a systemic fungicide. It can be used foliarly or as a seed treatment. It is
effective on ascomycetes, basidiomycetes, and deuteromycetes diseases on wheat, rye, barley,
and tropical crops. For the purposes of this action, liquid flowable concentrate and solid
emulsifiable concentrate formulations are being considered.

The flowable concentrate is applied in a slurry of water, utilizing a mist-type application. This
formulation is used as a seed treatment.. The active ingredient difenoconazole is effective for the
control of several seed and soil-borne fungi (common bunt, dwarf bunt, loose smut, flag smut,
seed-bome septoria, fall season powdery mildew, septoria leaf blotch and rust, and for partial
control of fusarium root and crown rot and common foot rot.) in grain seeds, such as wheat, -
barley, cotton, and sweet corn seed. £

The emulsifiable concentrate is applied in an emulsion of oil. For this petition, this formulation
is the technical product used as a foliar treatment on imported bananas. It is currently registered
for use in Belize with pending tolerances in Central America, Colombia, Equador, and Mexico.
Difenoconazole is also registered for use on imported barley and rye.

Novartis curtently has several registered labels for different formulations of Dividend. These
include Dividend (EPA reg.# 100-739), Dividend (100-740), Dividend 0.15 FS (EPA reg.# 100-
777), Dividend 0.31 FS (EPA reg.# 100-778), Dividend MG (EPA reg.# 100-779), Dividend WS
(EPA reg.# 100-814), Dividend XL (EPA reg.# 100-885), and Dividend XL RTA (EPA reg.#
100-885). Dividend (EPA reg.# 100-739) and Dividend MG (EPA reg.# 100-779) are technical
products_pertaining to formulations into end-use fungicides. Dividend XL and XI. RTA are
mixtures of difenoconazole with other fungicides. Some of these labels indicate special
formulation for on-farm use (EPA reg.#s 100-777, 100-778, 100-885). None of the labels have
residential uses.

There are two products for this petition, one for wheat seed (EPA reg. # 100-740) and one for the
technical product (EPA reg. # 100-739). The label for Dividend™ (EPA reg.# 100-740) is
strictly for commercial seed treatment and contains the highest amount of active ingredient
applied. Therefore, this label was used to develop the occupational exposure estimates.

Hazard Assessment
L

The toxicological data base for difenoconazole is adequate to support a Section 3 registration.



Difenoconazole possesses low acute toxicity by the oral, dermal and inhalation routes of
exposure. It is'not considered to be an eye and skin irritant and is not a sensitizer.

Subchronic studies in mice and rats manifested decreased body weights, decreased body weight
gains and effects on the liver at 200 ppm (mg/kg/day) and higher. Microscopic examination of
the eyes of dogs at 3000 ppm (mg/kg/day) revealed unilateral and bilateral lenticular cataracts in
both sexes of animals. Decreased body weights, body weight gains, and food consumption was
reported in a 21 day rabbit dermal study at the LOAEL (Lowest Observable Adverse Effect
Level) of 100 mg/kg/day.

Chronic studies in rats revealed decreased body weight gains and increased liver weights along
with hepatocellular hypertrophy. Clinical chemistry data supported the liver pathology data
suggesting that the liver was the was the primary target organ. There were no treatment related
neoplastic effects. The LOAEL was 500 ppm (equal to 24.12 and 32.79 mg/kg/day for males and
females respectively) and the NOAEL (No Observable Adverse Effect Level) was 20 ppm (equal
to 0.96 and 1.27 mg/kg/day for males and females respectively). '

Chronic feeding studies in mice showed decreased body weight gains in male and female mice at-
termination. Treatment related non-neoplastic lesions were confined to the liver and were
supported by the clinical chemistry data at a level of 300 ppm (46.29 and 57.79 mg/kg/day for
males and females respectively). Liver tumors were observed in mice at 300 ppm and higher. &
However, based on the excessive toxicity observed at the two highest doses of 2500 and 4500
ppm (females terminated after two week due to excessive toxicity resulting in moribundity and
death) and the absence of tumors at the two lower doses of 10 and 30 ppm, and the absence of
genotoxicity data, the Cancer Peer Review Committee (CPRC) (Memo, Jess Rowland and Esther
, 7/27/94) recommended a MOE approach in risk assessment utilizing the NOAEL of 30 ppm
(4.7 and 5.6 mg/kg/day in males and females respectively) and the LOAEL of 300 ppm (46.3 and
57.8 mg/kg/day in males and females respectively) from the mouse study using only those
biological endpoints which were related to tumor development (i.e. hepatocellular hypertrophy,
liver necrosis, fatty changes in the liver and bile stasis). '

The CPRC classified difenoconazole as a Group C carcinogen (possible human carcinogen) and
recommended for a margin-of-exposure (MQE) approach. The decision to classify
difenoconazole as a Group C carcinogen was based on statistically significant increases in liver
adenomas, carcinomas, and combined adenomas and carcinomas in both sexes of CD-1 mice,
only at doses that were considered to be excessively high for carcinogenicity testing. The MOE
approach was selected because there was only very weak (limited) evidence of carcinogenic
potential a1 doses levels not considered to be excessive, with significant changes observed only at
excessive doses. In addition there was no evidence of genotoxicity. Therefore, a threshold
model was selected for the estimation of risk. - Although both rats and mice showed adverse
effects in the liver, the MOE will be calculated from the NOAEL/LOAEL established in the
mouse study, since a positive (cancer) response was seen in this species. Therefore, it was
determined that a NOAEL of 4.7 mg/kg/day and a LOAEL of 46.3 mg/kg/day would be used in
the calculations. The selection of a NOAEL for calculating utilizes only those biological '
endpoints which are related to tumor development (non-neoplastic hepatic lesions). The
endpoints considered included: liver tumors, hepatocellular hypertrophy, necrosis, fatty changes,
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bile stasis in mice, and hepatocellular hypertrophy in rats.

Chronic studies in dogs revealed decreased body weight gains through out the study at 500 ppm
and increased levels of alkaline phosphatase at 1500 ppm. (51.2 and 44.3 mg/kg/day for males
and females respectively) The LOAEL was 500 ppm (equal to 16.4 and 19.4 mg/kg/day for males
and females respectively) and the NOAEL was 100 ppm.(equal to 3.4 and 3.7 mg/kg/day for
males and temales respectively).

The resuits of the 2-generation reproduction and developmental studies indicate that
difenoconazole is not a reproductive or developmental toxicant.

Neurotoxicity studies are not applicable as this chemical is not a cholinesterase inhibitor and
there is no evidence in the available data base that difenoconazole possesses neurotoxic
properties. It is not structurally related to known neurotoxic compounds

Mutagenicity studies indicated that difenoconazole was not mutagenic under the test conditions.

Metabolism studies indicated that at high doses biotransformation from parent to metabolites
were inhibited due to saturation of metabolic pathways. Primary elimination of the compound
occurred via the feces with a lesser amount in the urine. The distribution of the chemical was not_
sex dependent and bioaccumalation was not observed. _ i

On September 8, 1998, the Health Effects Division's Hazard Identification Assessmient Review
Committee (HIARC) evaluated the toxicology data base of difenoconazole, reconfirmed the
Reference Dose (RfD), addressed the potential enhanced sensitivity to infants and children as
required by the Food Quality Protection Act (FQPA) of 1996, and selected the toxicological
endpoints for acute dietary as well as occupational exposure risk assessments (there are no
residential uses at this time for difenoconazole). The FQPA Safety Factor Committee met on
10/19/98 and addressed the potential enhanced sensitivity to infants and children as required by
FQPA and recommended for removal of the 10x FQPA Safety Factor. '

Dose men

For the acute dietary exposure and risk assessnrent an acute dietary RfD of 0.25 mg/kg/day was
established for females 13+ years old. This selection was based on developmental effects in
rabbits at the LOAEL of 7§ mg/kg/day. The NOAEL was determined to be 25 mg/kg/day. There
was no acute dietary RfD selected for the general population including infants and children as
there were no effects observed in oral toxicology studies that could be attributable to a single oral
dose.

For chronic dietary exposure and risk assessment, the chronic RfD was established based on a
combined chronic/toxicity/carcinogenicity study in rats. The NOAEL of 20 ppm (equal to 0.96
mg/kg/day) was based on reduction in body weight gains and hepatoceliular hypertrophy at the
LOAEL of 500 ppm (equal to 24.12 mg/kg/day). The chronic RfD was established at 0.01
mg/kg/day based on inter species extrapolation (10x), and the intra species variability (10x).



The HIARC determined that both short-term and intermediate-term risk assessment are required
for this use. The short-term dermal exposure was based on the rabbit developmental study even
though a 21-day dermal study was available. As reproductive/fetal parameters are not evaluated
in the dermal toxicity study, the consequences of these effects can not be ascertained for the
dermal route of exposure. A 2-generation reproduction study was selected for intermediate-term
dermal exposure. The HIARC determined that the effects seen in this study are of conicern since
these effects are not evaluated in the 21-day dermal study and is therefore appropriate for risk
assessment. Since an oral toxicity study was selected for both short- and intermediate-term
dermal exposure and risk analysis, a dermal absorption factor of 75% should be used in the
calculation of the dermal risk assessment. A long-term dermal exposure is not required based on
a one time application as a seed treatment for use. However, since difenoconazole is classified a
Group C carcinogen a risk calculation using the MOE approach is required for this use.

The HIARC determined that a risk assessment for non-cancer endpoint by way of inhalation
exposure (any time period) is not required based on the low acute toxicity, low application rates,
application method, and a one time application for seed treatment.

Dietary Risk Estimates from Food Sources

Chronic Digtary Risk (TMRC)

The RfD used for the chronic dietary analysis for difenoconazole is 0.01 mg/kg bwt/day. '
A chronic dietary exposure analysis was performed [DEEM™ software, USDA 1989-91
Nationwide Continuing Surveys for Food Intake by Individuals (CSFIT)] using tolerance
leve! residues and 100 percent crop treated to estimate the Theoretical Maximum Residue
Contribution (TMRC) for the general population and 28 subgroups. The TMRC for the all
population subgroups was less than 14% for all populations. Since this is a highly
conservative risk estimate, as no refinements for percent crop treated or anticipated residues
were made. HED does not expect chronic dietary risk to exceed the Agency’s level of
concern.

Acute Djetary Risk

The HIARC recommended an acute diémry endpoint for females 13+ years old. The acute
dietary exposure for the subgroup females 13+ years old represents less than [%s of the RID.
This is a highly conservative risk estimate, with tolerance level residues and 100% crop
treated. A dose and endpoint were not selected for the general population and infants and
children because there were no effects observed in the oral toxicological studies including
maternal toxicity and developmental toxicity studies in rats and rabbits attributable to a
single-dose. These values are below HED’s level of concern.

Cancer Dietary Ri
In accordance with the Agency's Proposed Guidelines for Carcinogenic Risk Assessment

(April 10, 1996), the CPRC classified difenoconazole as a pessible human carcinogen.
. The Committee recommended use of a margin-of-exposure (MOE) non-linear approach for
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human risk characterization. The dietary cancer MOE is determined to be 8400. Since the
calculated cancer MOE is well above 100, the cancer risk does not exceed HED's level of
concern.

Dietary Risk Estimates from Drinking Water Sources

A Drinking Water Level of Comparison (DWLOC) is a theoretical upper limit on a pesticide’s
concentration in drinking water in light of total aggregate exposure to a pesticide in food,
drinking water, and through residential uses. A DWLOC will vary depending on the toxic
endpoint, with drinking water consumption, and body weights. Different populations will have
different DWLOCs. OPP uses DWLOC:s internally in the risk assessment process as a surrogate
measure of potential exposure associated with pesticide exposure through drinking water. In the
absence of monitoring data for pesticides, it is used as a point of comparison against conservative
model estimates of a pesticide’s concentration in water. DWLOC values are not regulatory
standards for drinking water. They do have an indirect regulatory impact through aggregate
exposure and risk assessments.

Tier I estimated environmental concentrations (EEC) were calculated for both surface water
(GEENEC model) and ground water (SCI-GROW). Tier | models represent the most
conservative estimates of potential residues in drinking water. The drinking water assessment for
difenoconazole is tentative because there are insufficient data to complete 2 quantitative ;
environmental fate and transport assessment using Tier | FQPA models. Since difenoconazole is
used solely as a fungicide on the seed coat of small grains to control soil-borne fungi, it is not
expected to pose a major threat to ground and surface waters. These modeling assumptions are
expected to yield highly conservative estimates for difenoconazole concentrations in drinking
water. DWLOCs for acute, chronic (non-cancer), and cancer dietary risk from drinking water
were calculated. Estimated environmental concentrations (EECs) from EFED for both surface
and ground water did not exceed the chronic and acute DWLOCs.

Occupational and Residential Risk Estimates

HED does not currently perform exposure assessment for imported crops. Therefore, an
occupational exposure assessment related ta foliar treatment of imported bananas was not
performed. This exposure assessment only deals with the commercial wheat seed treatment
scenario and resulting exposures from treated seed. '

Based on the wheat uses of difenoconazole the potential for occupational exposures exists. No
potential for residential exposure exists. For this action, occupational exposure to
difenoconazole is limited to the workers involved in the commercial seed treatment use. The
corresponding label (EPA reg. # 100-740) strictly prohibits the use of this product at the farm
site. All seed treatment with difenoconazole will be done indoors at a seed treatment facility.

In the agricuitural setting, wheat planting usually consists of three functions; mixer/loader and
driver/planter. The highest amount of exposure will be for the mixer/loader scenario, opening
the treated seed bags and emptying the contents into the application equipment. Therefore,
agricultural worker exposure to difenoconazole is expected to be minimal.
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The HIARC determined that inhalation nsk assessments are not required since toxicological
concerns were not identified via this route of exposures. Exposures from post-application
residues of difenoconazole are not expected to pose any risks.

Only short-term dermal exposure is expected for the wheat use due to the limited number of
applications per year. Exposure calculations were done for the mixer/loader scenario only
because this scenario represents the highest possible risk. Risk for the planter/driver is not
expected to exceed this level. All exposure estimates for the mixer/loader scenario were well
below HED's level of concern. The calculated cancer risks for the commercial seed treatment
operations and agricultural operations are below HED’s level of concern.

Long-term exposure is not expected for use of difenoconazole on agricultural, and non-
agricultural areas due to one-time application. Hence, a long-term risk assessment was not
conducted.

Aggregate Risk Estimates

Aggregate risk is estimated by combining dietary (food and water) and residential exposures.
There are no homeowner uses for difenoconazole. Therefore, aggregate risk estimates will be
based on the exposure from food and water only for the most highly exposed population £
subgroups and the general population as appropriate. For difenoconazole, conservative
assumptions were used to estimate risk; i.e., dietary assessment -100% crop treated and residues )
at tolerance levels, water-Tier 1 and maximum application rate, and non-dietary-75% dermal
absorption and upper bound exposure.

HED concludes with reasonable certainty that residues of difenoconazole will not resuit in
unacceptable levels of aggregate acute, chronic, or cancer human health risk for any subgroup of
the population at this time. Based on the available data and assumptions used for acute
dietary/water exposure and risk estimates, the population group estimated to be the most highly
exposed to difenoconazole is females (13+). The cancer aggregate risk for the general
population was calculated as an MOE of 8400. Since the Agency’s level of concern is for MOEs
less than 100, the cancer risk does not exceed the level of concern. OPP has calculated
DWLOCs for acute exposure to difenoconazole in drinking water for the females (13+ years old,
nursing) to be 7500 ppb. For chronic (non-cancer), the DWLOCs are 330 and 97 ppb for U.S.
population and nursing infants (less than 1 year old), respectively. For cancer, the DWLOC is
1600 ppb for the U.S. population. The surface water exposures were estimates to be 0.8 ppb for
acute and chronic and 12 ppb for groundwater.

Since there are no residential uses for difenoconazole, short- and intermediate-term aggregate
risk assessments were not conducted. :

1I. SCIENCE ASSESSMENT

A. Physical and Chemical Properties Assessment
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{.  Identification of Active Ingredients

_hemical Name:

Common Name:
PC Code Number:
CAS Registry No.:
Empirical Formula:

Molecular Weight:

([(25,4R)/(2R,45))/[(2R,4R)/(25,45)}1- {2-[4-(4-chlorophenoxy)-
2-chlorophenyl]-4-methyl-1,3-dioxolan-2-yl-methyl}-14-1,2 4-tr

iazole)

Difenoconazole
128847
119446-68-3
C,sH,;CLN,0,
405.06

2.  Structural Formula (Difenoconazole)

Cl
N /N...___
I {
=
~ N
Cl
0
0]
3. Physical and ‘Chemical Properties
Product chemistry data for the difenoconazole technical product were reviewed
(Memo, D172067, R. Lascola, 10/26/92; Memo, G. Kramer, D194842, 3/30/94;
Memo, G. Kramer, D203644, 6/16/94; Memo, G. Kramer, D210080, 1/19/95). It was
concluded that the available product chemistry data was adequate to fulfill the
requirements for a Section 3 permanent tolerance request. No additional product
chemistry data are required for the purposes of this permanent tolerance request.
Table 1. Product Chemistry
Requirement Resuits® MRID
Number
Color beige -greyish 420900-03
Physical State crystaltine 42090003
Odor sweetish 420800-03
elting Point 78.6°C 420900-03
Boiling Point N/A®
Density, Bulk Density or Specific Gravity 1.37 g/em’ typical at 20°C

11
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Table 1. Product Chemistry
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Requirement Results* MRID
Number
[Solubility Bolubilities (9/100 mi at 25°C, except as noted): 420900-03
water: 33ppm @ 20°C
1-octanol: 25
acetone: 88
ethanot. 89
toluene: 77
n-hexane: 0.5
apor, Pressure 2.5x10" mm Hg @ 25°C 420900-03
Dissociation Constant pK, < 420900-03
Octanol/Water Partition Coefficient =42 @25°C 420900-03
H 6-8 typical at 20°C (saturated solution) 420900-03
Stability riginal comp.. 54.5% 428065-03
t 20-25°C: 432365-03
S months: 94.4% 434673-01
12 months: 94.3%
24 months; 955%
At 35°C:
Imonths; 95.1%
6 months: 94.7%
12 months. 94.9% -
24 months: 95.1% ;
T\t 54°C:
0.5 months: 83.1%
Imonths: 94.9%
Stability to metals: The solid TGAI was stored in tin cans or
exposed to strips of stainless steel, carbon steel and
pluminum. Test samples were stored at room temperature
pr 38 °C. Samples were analyzed after 8, 16 and 26 weeks
by visual inspection and GC analysis. No decomposition of
the TGAl was observed.
Stabifity to sunlight The solid TGAI was exposed to
5 mwiatad suplight {Xenon arc lamp) for 24 hours. Visual
nspaction and chromatographic analysis demonstrated that
o decomposition of the TGAI had occurred.
' alions: The TGAIl was stored in 10%
: ubons ofzmc sulfate copper (Il) suifate, aluminum suifate
and iron (H) sulfate for 3 days at 20 or 38°C. The pH ranged
from 3-4.4. The TGA! appeared to be stable in the presencs
f alt ions except ferrous ion, in which a 3-4% decrease in
ifenoconazole concentration was cbserved.
Oxidizing or Reducing Action N/A® 422451-01
Flammadbility N/A® 422451-01
Expiodability N/A® 422451-01
Storage Stability N/A® 42245101 |
Viscosity WA 422451-01
iscibility N/A® 422451-01
orrosion Characteristics N/A® 42245101




¥N/A = Not Applicable.
® Data are not required for the TGAL

B.

L.

Toxicology Assessment

Hazard Assessment

a. Acute Toxicity

Difenoconazole possesses low acute toxicity by the oral, dermal and inhalation
routes of exposure. It is not considered to be a eye and skin irritant and is not a
sensitizer. It is not neurotoxic. Table 2 and 3 summarize the toxicity studies and
the categories of toxicity of this chemical.

Table 2. Acute Tonc:

_of Difenoconazole Technical

Guideline ll ) _
Acute Oral 42090006 LDy =1453 mg/kg 11
81-2 Acute Dermal 42090007 LDy =>2010 mg/kg 1]
81-3 Acute Inhalation 42090008 LC,, =>3300 mg/m' Y
[4 hrs. Exposure]
81-4 Primary Eye Irritation] 42090009 mild eye irritation HI
reversible in 7 days
81-5 Primary, Skin [rritation] 42090010 slight irritant v
81-6 Dermal Sensitization | 42090011 negative NA

b. Subchronic Toxicity

21-day dermal tOXICIIy-l'dbblt 42090013 NOAEL=10 mg/kglday
LOAEL=100 mg/kg/day

13 week feeding mouse 42090021 NOAEL=2 mg/kg/day
LOAEL=30.8 mg/kg/day

13 week feeding rat 42090022 NOAEL=1 mg/kg/day
LOAEL= 37.5 mg/kg/day
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Study Type MRID No. Results E
26 week oral feeding dogs 42090012

NOAEL=31.3 mg/kg/day
LOAEL=96.6 mg/kg/day

carcinogenicity study mouse

42090015, 42710006

NOAEL(systemic)=4.7
mg/kg/day
LOAEL(systemic)= 46.3
mg/kg/day

liver tumors in males/females

chronic
toxicity/carcinogenicity
in the rat

42090019;20

NOAEL=0.96 mg/kg/day
LOAEL=24.12 mg/kg/day
no evidence of
carcinogenicity

chronic toxucity study dog

42090014, 42710005

NOAEL=3.4 mg/kg/day
LOAEL=16.4 mg/kg/day

developmental toxicity rat

42050016

mater NOAEL=20 mg/kg/d
LOAEL=100 mg/kg/d

devel NOAEL=100 m d
LOAEL=200 mg/kg/d

developmental toxicity rabbit

42090017

| mater NOAEL=25 mg/kg/d

LOAEL=75 mg/kg/d
devel NOAEL=25 mg/kg/d
LOAEL=75 mg/kg/d

reproductive toxicity

42090018

LOAEL=12.5mg/kg/d
offspg NOAEL=1.25
mg/kg/day

LOAEL=12 5mg/kg/d

gene mutation-Salmonelia

42090025

non-mutagenic +/- activation

gene mutation-E.coli

42710011

non-mutagenic +/- activation

micronucieus assay

42710012

non-mutagenic

DNA repair assay

42710012

"| parent NOAEL=1.25
mg/kg/day ‘
|
|

non-mutagenic +/- activation
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Study Type

metabolism rat 42090028-31; 42710013-14 Distribution,metabolism,
excretion not sex dependent.
78-94% found in feces and 8- ||
21% in urtne. No
accurmnulation. Negligible
residues in tissues at 7 days.
Peak absorption at 48 hrs.
Saturation of metabolic
pathway at high doses.

The subchronic oral studies in rats and dogs satisfy the guideline requirements.

13 week feeding study in mice (MRID# 42090021). Five groups of CD-1 (ICR)
mice composed of 15 animals /sex/dose and 20 mice /sex/controls were fed :

dietary concentrations of either 0, 20, 200, 2500, 7500, or 1500 ppm of 94.5%
pure difenoconazole for 13 weeks (equal to 0, 2, 9, 30.8, 383.6, 1125, and 2250 -
mg/kg/day in males and 0, 4.4, 41.5, 558.9, 1125, 2250 mg/kg/day in females). *
Nearly all mice fed 7500 or 15000 ppm difenoconazole died during the first week
of the study. Statistical analysis of food consumption and body weight changes

- over the course of the study for the remaining groups showed significantly

. decreased body wight gain for animals receiving 2500 ppm and a significant
negative trend. Compound related effects from histological examination were
confined to the liver. Mice that survived to the end of the study showed
hepatotoxicity that included hepatocellular enlargement and vacuolation in
animals receiving 2500 ppm as well hepatocyte enlargement in animals given 200
ppm of compound. The LOAEL was concluded to be 200 ppm based on _
decreased body weight gains and liver histopathology. The NOAEL was 20 ppm
(equivalent to 2.0 mg/kg in males and 4.4 mg/kg in females).

13-week feeding study in rats (MRID# 42090022). Difenoconazole (94.5%)
was administered orally in feed to CRL:CD(SD) rats at dose levels of 0, 20, 200,

750, 1500 and 3000 ppm {equivalent to 0, 1, 10, 37.5, 75, and 150 mg/kg/day) for
13 weeks. There were 20 animals/sex/dose in the control group and 15
animals/sex/dose in each of the test groups. The LOAEL was 200 ppm (10
mg/kg/day) based on a 10% decrease in the body weights of females (concurrent
with a negative trend for food consumption). The LOAEL in males was 750
ppm (equivalent to 37.5 mg/kg/day) based on increases in the absolute liver
weights, The NOAEL was 20 ppm (equivalent to 1 mg/kg/day).

Twe ix w. feedi (MRID 42090012).
Difenoconazole (94.5% pure) was given in feed to five groups of pure bred
beagle dogs composed of 3/animals/sex/dose in dietary concentrations of 0, 100,
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1000, 3000 or 6000 ppm (equal to mean daily doses of 0, 3.4, 34.8, 110.6, and
-203.7 mg/kg/day for females and 0, 3.6, 31.3, 96.6, and 157.8 mg/kg/day for
males). The LOAEL was considered to be 3000 ppm based on unilateral or
bilateral lenticular cataracts (microscopic examination] in all three female dogs
and one of three males dogs). The NOAEL was concluded to be 1000 ppm (31.3
to 34.0 mg/kg/day).

Twenty-one day dermal toxicity study in rabbits (MRID42090013).
Difenoconazole (94.4% pure) was administered topically under occlusion to three
groups of New Zealand White rabbits (5/sex/dose) at daily dose of 10, 100, or
1000 mg/kg/day for six hours a day for 21 consecutive days. An additional group
served as vehicle control. No animals died on study. The LOAEL was
determined to be 100 mg/kg/day based on statistically significant decrements in
body weight, body weight gain, and food consumption. The NOAEL was 10
mg/kg/day.

¢. Chronic Toxicity and Carcinogenicity

The chronic and carcinogenicity studies in rats, dogs, and mice satisfy the
guideline requirements for both the chronic and carcinogenicity studies.

(MRID42090019 20) Difenoconazole (94 5% pure) was adxmmstered in the diet
to male and female Sprague-Dawley rats (80/sex/dose) for 104 weeks at dose levels
of 0, 10, 20, 500, and 2500 ppm (equal to 0, 0.48, 0.96, 24.12, or 123.7 mg/kg/day
in males and 0, 0.64, 1.27, 32.79, or 169.6 mg/kg/day in females) for 104 weeks.
Body weight gains were reduced in groups receiving 500 and 2500 ppm of test
compound. Mean liver weights were increased at week 53 and at termination in
animals given 2500 ppm. Hepatocellular hypertrophy was observed in the 500 and
the 2500 ppm group at termination. Clinical chemistry data supported the
pathology data in that the liver was the primary target organ. There were no
treatment related increased incidences of neoplastic findings observed in this study.
The LOAEL was determined to be 500 ppm equal to 24.12 mg/kg/day and 32.79
mg/kg/day for males and females respectively based on reductions in body weight
gains and hepatocellular hypertrophy. The NOAEL was 20 ppm equal to 0.96 and
1.27 mg/kg/day for males and females, respectively.

Chronic toxicity study in the dog (MRID 42090014; 4271005). Forty male and
fernale dogs were divided into five animals/sex/dose and fed dietary concentrations

of either 0, 20, 100, 50¢ or 1500 ppm (equal to 0, 0.71, 3.4, 16.4, 51.2 mg/kg/day
for males and 0, 0.63, 3.7, 19.4, and 44.3 mg/kg/day) of 94.5% difenoconizole for
52 weeks. Females receiving 1500 ppm in the diet had a significant reduction in
body weight gain on day seven and inhibited but not statistically significant body
weight gains at 500 and 1500 ppm through out the remainder of the study. Food
consumption was also sporadically decreased throughout the study. Significant
increases were also noted for alkaline phosphatase in males given 1500 ppm.
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There were no compound related effects associated with either gross or
microscopic pathology. The LOAEL was 500 ppm based on decreased body
weight gains through out the study as well as decreased food intake. The NOAEL
was 100 ppm (3.4 to 3.7 mg/kg/day).

Carcinogenicity study in mice (42090015; 427100006). Groups of 60-70 male
and female Crl:CD-1 mice were fed diets of difenoconazole (94.5% pure) at
concentrations of either 0, 10, 30, 300, 2500, or 4500 ppm (equal to 0, 1.5, 5, 46,
423, and 819 mg/kg/day in males and 0, 2, 6, 58, and 512 mg/kg/day in females)
for 78 weeks. All females receiving 4500 ppm died within the first two weeks of
the study. A statistically significant increasing trend in mortality was noted for
males but not for females. Food consumption was comparable between control and
treated groups; however body weight gain when compared to controls for male
miee at termination revealed decreases of 12, 10 and 34 percent at dose levels of
300, 2500 and 4500 ppm and in females body weight gain values were 7 and 22
percent lower when compared to controls. Alterations in clinical chemistry were
manifested as elevations in alanine aminotransferase, sorbito} dehydrogenase, and
serumn alkaline phosphatase in males at 2500 and 4500 ppm and in females at 2500
ppm. Treatment related non-neoplastic lesions were confined to the liver at 300
ppm and above in males and females (necrosis of individual hepatocytes, focal and
multi focal necrosis, hepatocellular hypertrophy, inflammation, bile stasis, and fgﬁy
changes).

Male mice had significant (p<.01) increasing trends in hepatocellular adenomas,
carcinomas and combined adenomas and carcinomas. Pair wise comparison
showed a significant (p<.05) increase in hepatocellular adenomas at 300 and 2500
ppm when compared to controls as well as at 2500 ppm. Pair wise comparisons
also showed increases (p<.01) at 4500 ppm in males for adenomas, carcinomas and
‘adenomas and carcinomas combined. Female mice had a dose related trend
(p<.01) for adenomas, carcinomas and for combined tumors. Pair wise
comparisons at 2500 ppm for females reached statistical significance for adenomas
(p<.01), carcinomas (p<.05) and for tumors combined (p<.01). The CPRC
determined (Memo, J. Rowland and Esther Rinde, 7/27/94) that the two high doses -
of 2500 and 4500 ppm were‘excessive in both sexes and also determined that there
was .

significant toxicity (including liver necrosis) at 300 ppm in the male mice; this
dose also had a significant increase in liver adenomas. The remaining doses (10
and 30 ppm) did not have statistically significant increases in liver tumors. Since
there were no doses between 300 and 2500 ppm and because of the excessive
toxicity at the two highest doses the CPRC concluded that this may not have been-
an appropriate test. Therefore based on the increased incidence of liver tumors in
both sexes of mice, by both pair wise and trend analysis, consideration of the
excessive toxicity at the two high doses, the absence of genotoxicity concern, the
CPRC recommended for the margin-of-exposure approach (MOE) for the
quantification of human risk utilizing the NOAEL/LOAEL from the mouse study.
It was therefore determined that a NOAEL of 4.7 mg/kg/day and a LOAEL of 46.3

1
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mg/kg/day would be used in the MOE calculations using only those biological
endpoints which were related to tumor development (non-neoplastlc hepatic
lesions) which were hepatocellular hypertrophy, necrosis, fatty changes and bile
stasis in mice {and hyper cellular hypertrophy in rats). The LOAEL is 46.3 based
on hepatocellular hypertrophy, necrosis, fatty changes and bile stasis . The
NOAEL was 4.7 (5.0 mg/kg/day).

d. Developmental and Reproduction Toxicity

Developmental toxicity study in rats (MRID# 42090016). Difenoconazole was
administered to Crl:COBS CD (SD) pregnant rats at dose levels of 0, 2, 20, 100, or
200 mg/kg/d from days 6-15 of gestation. Statistically significant decreases in
maternal body weight gain and feed consumption were observed during the dosing
period at dose levels of 100 and 200 mg/kg/day. Body weight gain decreases of
21% and 57% were recorded for the 100 and the 200 mg/kg/day dose groups for
days 6-15. At 200 mg/kg/day the incidence of bifid or unilateral ossification of the
thoracic vertebrae was significantly increased on a fetal basis. There was also
significant increases in the average number of ossified hyoid and decreases in the
number of sternal centers of ossification (per fetus per litter). The average number
of ribs was significantly increased with accompanying increases in the number of
thoracic vertebrae and decreases in the number of lumbar vertebrae in this group;
(The DER indicates that these findings at the highest dose tested of 200 mg/kg/day
appear to be the result of materna! toxicity). The NOAEL for materhal toxicity was
20 mg/kg/day and the LOAEL for maternal toxicity was determined to be 100
mg/kg/day based on decreased body weight gains and decreased food consumption
at 100 mg/kg/day and higher. The NOAEL for developmental toxicity was 100
mg/kg/day and the LOAEL 200 mg/kg/day based on the incidence of bifid or
unilateral ossification of the thoracic vertebrae which was significantly increased in
on a feta] basis, and the significant increases in the average number of ossified
hyoid and decreases in the number of sternal centers of ossification (per fetus per
litter). The average number of ribs was also significantly increased with
accompanying increases in the number of thoracic vertebrae and decreases in the
number of lumbar vertebrae in this group.

Developmentsl toxicity study in rabbits (MRID# 42090017). Ina
developmental toxicity study, impregnated rabbits (16/dose) were given oral

administration of difenoconazole at 0, 1, 25, or 75 mg/kg/day during days 7
through 19 of gestation. At 75 mg/kg/day, maternal toxicity was manifested as
decreased body weight gain and food consumption; no maternal toxicity was
observed at lower doses. Developmental toxicity observed only at 75 mg/kg/day
was a slight non-significant increase in post-implantation loss and resorption/doe
and a significant decrease in fetal weight. For maternal toxicity, the LOAEL of 75
mg/kg/day is based on decreases in body weight gain and food consumption; the
NOAEL is 25 mg/kg/day. For developmental toxicity, the LOAEL of 75
mg/kg/day is based on increases in post-implantation loss and resorption per doe
and decreases in fetal body weight; the NOAEL is 25 mg/kg/day.

18



Two generation reproduction study in rats (MRID# 42090018). In atwo
generation reproduction study, difenoconazoie was administered in the diet to male
and female rats at 0, 25, 250, or 2500 ppm ( 0, 1.25, 12.5, or 125 mg/kg/day,
respectively). Statistically significant reductions in body weight gains of F, and F,
males were observed at 2500 ppm during Days 70-77 and during the course of the
study (terminal body weight minus Day O body weight). Significant reductions in
body weight gains of F, and F, females were seen during the pre-mating, gestation,
and lactation periods. A dose-related, but non-statistically significant decreases in
body weight gain was seen in F, females at 250 ppm during Days 70-77 prior to
mating, Days 0-7 of gestation, and Days 7-14 of lactation. At 2500 ppm,
significant reductions in pup body weight were detected on Days 0, 4 (pre- and post
culling), 7, 14, and 21 for males and females of both generations. There was a
significant reduction in the body weight of F| male pups on Day 21 in the 250 ppm
group. The percentage of male pups in the F, generation surviving Days 0-4 was
significantly reduced in the 2500 ppm group. For parental toxicity, the LOAEL of
250 ppm (12.5 mg/kg/day is based on the decreased maternal body weight gain; the
NOAEL is 25 ppm (1.25 mg/kg/day). For reproductive toxicity, the LOAEL of 250
ppm (12.5 mg/kg/day) is based on decreased pup weights at Day 21; the NOAEL is
25 ppm (1.25 mg/kg/day).

;
e. Neurotoxicity

These studies are not applicable as this chemical is not a cholinesterase inhibitor
and there is no evidence in the available data base that difenoconazole possesses

neurotoxic properties. It is not structurally related to known neurotoxic
compounds.

f.  Mutagenicity

Mutagenjcity (MRID 42090025;42710011;-12). Difenoconazole was not
mutagenic with or with out metabolic activation when tested at concentrations
ranging from 340 to 5447 micrograms/plate in two independently performed
microbial/mammalian microsome plate incorporation assays using Salmong¢lla
typhimurium strains TA1535, TA1537, TA98, and TA 100 and Escherichia coli
strain WP2uvrA. In an in vivo micro nucleus assay, no increase in micro nucleated
polychromatic erythrocyte counts were seen in the bone marrow cells of mice given
oral administration of difenoconazole at 0, 400, 800 or 1600 mg/kg/day.
Difenoconazole was negative in an in vitro UDS assay with primary rat hepatocytes
at concentrations up to 50.0 ug/m}

g. Metabolism
Metabolism (MRID 426900-28,29,30,3 1; 427100-13,14) Animals were

administered a single oral gavage dose of 0.5 or 300 mg of "“C difenoconazole or
0.5 mg/kg unlabeled difenoconazole by gavage for 14 days followed by a single
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gavage dose of 0.5 mg/kg “C on day 15.The biotransformation of difenoconazole is
shown in the attached flow chart (Attachment 3). The compound undergoes
successive oxidation and conjugation reactions. One of the metabolites, CGA-
205375, accounts for 6-24% of the applied dose and is found only in the urine and
feces of high dose (300 mg/kg) rats. The presence of this intermediate in the .
excreta of only high dose rats, suggests that its rate of further biotransformation has
reached saturation at he high dose. Additionally, excretion of radioactivity in the
bile, feces, and urine of rats orally dosed with *C-difenoconazole is consistent with
saturation of the gastrointestinal absorption of the chemical at 300 mg/kg. The
distribution, metabolism and excretion were not sex dependent. The elimination in
the feces ranged between 78 and 94 % and in the urine from 8-21%. Peak
absorption occurred between 24-48 for dosing groups. The study also indicated
that the compound does not accumulate to any appreciable extent since tissues
contained negligible residues (<1%) of radioactivity after 7 days post-exposure.

The metabolism study in the rat is acceptable and satisfies the guideline
requirement for a metabolism study (85-1) in the rat.

2. Dose Response Assessment

On September 25, 1998, the Health Effects Division's HIARC report evaluated the
toxicology data base of difenoconazole, reconfirmed the Reference Dose (RiD),
addressed the potential enhanced sensitivity to infants and chiidren as required by the
Food Quality Protection Act (FQPA) of 1996, and selécted the toxicological endpoints
for acute dietary as well as occupational exposure risk assessments (there are no
residential uses at this time for difenoconazole). The FQPA Safety Factor Committee
report dated October 28, 1998 also addressed the potential enhanced sensitivity to
infants and children as required by the Food Quality Protection Act (FQPA) of 1996.
The CPRC previously met on July 27, 1994 to evaluate the carcinogenic potential of
difenoconazole. :

f

a. Reference Dose (RfD)

A chronic RfD of 0.01 mg/kg/day was established, based on the NOAEL of 0.96
mg/kg/day established in the 104 week chronic toxicity/carcinogenicity in rats and
using an uncertainty factor of 100 (10x for inter-species extrapolation, 10x for
intra-species variability, 1X for FQPA). The LOAEL in this study, 24.12
mg/kg/day, was based on cumulative decreases in body weight gains.

b. Carcinogenicity Classification and Risk Quantification

The Health Effects Division (HED) CPRC met on May 18, 1994 to discuss and
evaluate the weight of evidence on difenoconazole with particular reference to its
carcinogenic potential. The CPRC concluded that difenoconazole should be
classified as a Group C - possible human carcinogen and recommended that for
the purpose of risk characterization, the margin-of-exposure (MOE) approach
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should be used for the quantification of human risk (Memo, Jess Rowland and
-Esther Rinde, 7/27/94}.

The decision to classify difenoconazole as a Group C carcinogen was based on
statistically significant increases in liver adenomas, carcinomas, and combined
adenomas and carcinomas in both sexes of CD-] mice, only at doses that were
considered to be excessively high for carcinogenicity testing. The MOE approach
was selected because there was only very weak (limited) evidence of carcinogenic
potential at doses levels not considered to be excessive, with significant changes
observed only at excessive doses. In addition there was no evidence of
genotoxicity. Therefore a threshold model was selected for the estimation of risk.
Although both rats and mice showed adverse effects in the liver, the MOE will be
calculated from the NOAEL/LOAEL established in the mouse study, since a
positive (cancer) response was seen in this species. Therefore, it was determined
that a NOAEL of 4.7 mg/kg/day and a LOAEL of 46.3 mg/kg/day would be used in
the calculations. The selection of an NOAEL for calculating utilizes only those
biological endpoints which are related to tumor development (non-neoplastic
hepatic lesions). The endpoints considered included: liver tumors, hepatoceliular
hypertrophy, necrosis, fatty changes, bile stasis in mice, and hepatocellular
hypertrophy in rats. In addition, those doses levels represented the majority of the
NOAELSs and LOAELS for the endpoints examined. .Most of the other NOAELS,
and LOAELs were higher than the one selected. - '

¢. Other Toxicological Endpoints
i.  Acute Dietary

A dose and endpoint was selected for the population subgroup females 13+
years old for dietary risk assessment because there were effects that were
attributable to a single dose (exposure) observed in rabbit developmental
studies. There were increases in post-implantation loss and resorption which
are presumed to occur after a single exposure and was therefore considered
appropriate for this risk assessment since these are in utero effects. The dose -
and endpoint selected for this population subgroup was 25 mg/kg/day
(NOAEL) based on post-implantation loss and resorption per doe and a
significant decrease in fetal weight at 75 mg/kg/day which was the LOAEL.
The acute RfD was determined to be 0.25 mg/kg/day after utilizing a 100 fold
uncertainty factor. :

A dose and endpoint were not selected for the general population and infants
and children as there were no effects observed in oral toxicology studies
including maternal toxicity in the developmental toxicity studies in rats and
rabbits that were attributable to a single exposure (dose).

ii. Occupational/Residential Exposure
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a) Dermal Absorption

A dermal absorption study is not available. Therefore, the HIARC
estimated a dermal absorption factor based on the LOAEL established
for the same endpoint in the oral developmental toxicity study in rabbits
and the 21-day dermal toxicity study in rabbits. In the oral
developmental toxicity study in rabbits, the maternal LOAEL was 75
mg/kg/day based on the decreased body weight gain and food
consumption; the maternal NOAEL was 25 mg/kg/day (MRID#
42090017). In the 21-day dermal toxicity study in rabbits, the systemic
toxicity LOAEL was 100 mg/kg/day based on decreases in body weight,
body weight gain and food consumption; the NOAEL was 10 mg/kg/day
(MRID# 420500-13).

The ratio of the LOAELSs from the oral and dermal studies indicated an
approximate dermal absorption rate of 75% (75+100=75%).

Dermal absofbtion factor = 75%
b) Short-Term (1-7 Days) Dermal

A developmental rabbit study was selected for a short term dermal
exposure. A 21-day dermal study in rabbits is available, however a
developmental study was selected because: 1) the endpoint in the'21-day
study was limited to changes in body weights and food consumption; 2)
developmental effects were considered to be appropriate for this
exposure period of concern (1-7 days); 3) reproductive/fetal parameters
are not evaluated in the dermal toxicity study and thus the consequences
of these effects can not be ascertained for the dermal route of exposure;
and 4) the endpoint will provide adequate protection for the
subpopulation female 13+ (i.e. pregnant workers). Since an oral
NOAEL was selected a dermal absorption factor of 75% should be used
for this dermal risk assessment. NOAEL = 25 mg/kg/day based on post-
implantation loss and resorption/dose and a significant decrease in fetal
weight at 75 mg/kg/day (LOAEL). This risk assessment is required.

¢) Intermediate-Term (7 days to seversl months) Dermal

A two generation reproduction study was selected for a short term
dermal 1 exposure., A 21-day dermal study in rabbits is available,
however a reproduction study was selected because: 1) the endpoint in
the 21-day study was limited to changes in body weights and food
consumption; 2) reproductive effects were considered to be appropriate
for this exposure period of concern (7 days to several months); 3)
reproductive/fetal parameters are not evaluated in the dermal toxicity
study and thus the consequences of these effects can not be ascertained
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for the dermal route of exposure. Since an oral NOAEL was selected a
dermal absorption factor of 75% should be used for this dermal risk
assessment. The NOAEL was determined to be 1.28 mg/kg/day based
on decreased pup weight at 12.5 mg/kg/day (LOAEL) on day 21. This
risk assessment is required.

d) Loung-Term (several months to life) Dermal

Long term dermal exposure is not expected based on a one time
application as a seed treatment to wheat. This risk assessment is not
required for a long term non-cancer dermal (end point) effects.
Difenoconazole is however classified as a Group C, possible human
carcinogen with a non-linear (MOE) approach for human risk
characterization (Memo, Jess Rowland and Esther Rinde, 7/27/94)
Although both rats and mice showed adverse effects in the liver, the
MOE will be calculated from the NOAEL/T.OAEL established in the
mouse study, since a positive (cancer) response was seen in this species.
Therefore, it was determined that a NOAEL of 4.7 mg/kg/day and a
LOAEL of 46.3 mg/kg/day would be used in the calculations. The
selection of an NOAEL for calculating the MOE utilizes only those
biological endpoints which are related to tumor development (non-
neoplastic hepatic lesions). The endpoints considered included:
hepatocellular hypertrophy, necrosis, fatty changes, bile stasis in mice,
and hepatocellular hypertrophy in rats .A dermal absorption factor of
75% should be used for route-to-route extrapolation.

!.

e} Inhalation Exposure (Any-Time period)

This risk assessment is not required for non-cancer endpoint as there is
minimal concemn for potential inhalation exposure/risk. This is based on
the low acute toxicity of the chemical (Toxicity Category IV), the
application rate (0.5-1.0 fl. 0z/100 1bs of seed) the application method
(standard slurry or mist-type seed treater) and the number of applications
(1x). This risk assessment is required for the endpoint of cancer (Memo,
A. Kocialski and Jess Rowland, 9/25/98).

FQPA Considerations

Neurotoxicity Data

These studies are not applicable as this chemical is not a cholinesterase inhibitor
and there is no evidence in the available data base that difenoconazole possesses
neurotoxic properties. It is not structurally related to known neurotoxic
compounds.

Determination of Susceptibility
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Acceptable prenatal toxicity studies in rats and rabbits with difenoconazole have
been submitted to the Agency. An acceptable reproductive toxicity study in rats
with difenoconazole was also available. Hence, there were no data gaps for the
assessment of the effects of difenoconazole following in utero exposure or the
effects on young animals following early exposure. The data provided no
indication of increased susceptibility of rats or rabbits to in utero or pdst-natal
exposure to difenoconazole. See preceding executive summaries for the relevant
findings from the developmental toxicity and reproductive toxicity studies.

¢. Recommendatioa for a Developmental Neurotoxicity Study

The HIARC determined that a developmental neurotoxicity study in rats is not
required based on the following factors: '

s Difenoconazole is not structurally related to a neurotoxic agent.

®  There is no evidence in the acute, subchronic or the chronic studies that
difenoconazole induces neurotoxic effects.

®  No increased susceptibility was seen in the prenatal developmental toxicity ,
studies and in the pre/post natal reproductive toxicity study '

m  There was no evidence of abnormalities in the development of the fetal
nervous system in the pre/post natal studies.

d. Determination of the FQPA Factor

HED’s FQPA Safety Factor Committee met on October 19,1998 (Memo, B.
Tarplee, 10/28/98) to evaluate the hazard and exposure data for difenoconazole and
recommend application of the FQPA Safety Factor (as required by FQPA of -
August, 1996), 1o ensure the protection of infants and children from exposure to
this chemical.. The Committee recommended that the 10x factor for enhanced
sensitivity to infants and children (as required by FQPA) should be removed and
replaced with a 1x factor,

The Rationale for Selection of the 1x FQPA Factor was:

A) Developmental toxicity studies showed no increased sensitivity in
fetuses as compared to maternat animals following in utero exposures in
rats and rabbits; _

B) The two generation reproduction toxicity study in rats showed no
increased susceptibility in pups when compared to adults; and

C) There was no evidence of abnormalities in the development of fetal
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nervous system in the pre/post natal studies. Neither brain weight nor
histopathology (perfused or nonperfused) of the nervous system was
affected in the subchronic and chronic toxicity studies.
D) The toxicology data base is complete and there are no data gaps.
4. Data Gaps

There are no data gaps.

5. Summary of Toxicology Endpoint Selection

The doses and toxicological endpoints selected on difenoconazole for various exposure
scenarios are summarized in Table 4.

EXPOSURE DOSE ' ENDPOINT STUDY .
SCENARIO (mg/kg/day)
'NOAEL=25 | post-implantation loss, increased resorption developmental
Acute Dietary N per doe, decreased body weight rabbit *
[females 13+] UF = 100 . : .
' Acute RfD = 0.25 mg/kg
Acute Dietary None An endpoint attributable to a single exposure (dose) was not
(General available from the oral toxicity studies including the rat and rabbit
Population developmental toxicity studies.
including infants
and children)
Chronic Dietary NOAEL = | cumulative decreases in body weight gains chronic/one rat
0.96
UF = 100 Chronic RfD = 0.01 mg/kg/day
Short-Term®* oral post-implantation loss, increased resorption developmental
(Dermal) NOAEL=25 | per dose, decreased body weight rabbit-
Intermediate- oral based on decreased pup weight on day 21 2-generation
Term? NOAEL=1.25 reproduction rat
(Dermal)
Long-Term None Long-term dermal exposure is not expected based on a one time
(Dermal)* application as a seed treatment. This risk assessment is not
Non Cancer required.
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DOSE ENDPOINT

—

a =A dermal absorption factor of 75% should be used for route-to-route xtra

.

EXPOSURE
SCENARIO (mg/kg/day)

Long-Term NOAEL =4.7 | Difenoconazole is classified as a Group C, possible human
Dermal* carcinogen with a non-linear (MOE) approach for human risk
(Cancer) characterization (CPRC Document, 7/27/94).

Inhalation None Based on the low acute toxicity {Toxicity Category [V], the
(Any time period) application rate [0.5-1.0 fl.oz./100 1bs of seed] the application

method {standard slurry or mist-type seed treater] and the number
of applications [1x] there is minimal concern for potential

inhalation exposure/risk. This risk assessment is not required for
the non-cancer endpoint.

Dietary Exposure and Risk Assessment/Characterization

Dietary Exposure (Food Sources)

i.  Proposed Uses

Wheat

Dividend is a flowable concentrate of difenoconazole containing 3 lbs. ai/gal.
Dividend is applied as a water-based slurry by mixing with up to 16 oz. water
per 100 Ibs. seed. The maximum use rate is 1 fluid 0z./100 1bs. seed (10.9
grams or 0.38 0z/100 Ibs. seed). The label contains the following
restrictions: a) do not use treated seed for feed, food or oil; b) green forage
may not be grazed until 55 days after planting; c) do not apply to winter
‘barley; d) for use only by commercial seed treaters (Memo, G. Kramer,
D194842, 3/30/94). The data submitted support a 30-day plantback intervai
for all rotational crops (Memo, G. Kramer, D217119, 9/13/95).

Bananas

Difenoconazole (EPA Reg. No. 100-739) is formulated as Sico 25EC, a
ernulsifiable concentrate containing 23.9% a.i. A CSF was included for Sico.
Sico is currently registered for use on bananas in Belize. Registrations are
pending in Central America (Guatemala, El Salvador, Honduras, Nicaragua,
Costa Rica, Panama and the Dominican Republic), Colombia, Ecuador and’
Mexico. Labels and English translations were provided for all of these
regions/countries (Memo, G. Kramer, D216521, 2/23/96).

The maximum use rate is 40.5 g. ai/A (100 g. ai/ha) and a maximum of 12
applications are permitted per year. The minimum re-treatment interval is 18
days. A maximum of 8 applications are recommended when the 18-day re-
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treatment interval is wilized (Memo, G. Kramer, D216521, 2/23/96).

Difenoconazole can be applied as an emulsion, or in oil only. The emulsion is
prepared by mixing 5-10 L oil with 15-20 L water plus 0.5-1.0% emuisifier

for each liter of oil. The application volumes are 99-205 l/ha for concentrated
applications and 20-25 /ha for ULV applications. These directions are )
applicable to both ground and aerial applications. The PHI is ¢ days (Memo,

G. Kramer, D229926, 10/4/96).

ii. Nature of the Residue - Plants
Wheat

The nature of the residue in wheat is understood. Acceptable metabolism
studies using ['*C]- labeled difenoconazole have been performed in wheat
RACs. Difenoconazole was applied in phenyl- and triazole-labeled forms.
The major terminal residues in wheat grain are the metabolites triazole and
triazole acetic acid; and in wheat straw and forage; triazole alanine, triazole.
acetic acid and CGA-205375. The parent was not detected in grain and
comprised 7-8% of the TRR in forage and 0.3-0.4% of the TRR in straw
(Memo, G. Kramer, D203644, 6/16/94).

Bananas

The nature of the residue is understood in tomatoes, potatoes, wheat
(PP#2E4051), and grapes (Memo, G. Kramer, D216521, 2/23/96).

The nature of the residue in tomatoes following foliar application is
adequately understood. The major terminal residues are the parent compound
and its metabolite triazole alanine, (CGA-131013). (Memo, R. Lascola,
D172067, 10/26/92). |

The petitioner has established that the primary metabohc fate of
difenoconazole in potatoes following foliar application is cleavage of the
phenyl-triazole bridge. Triazole-labeling studies indicate that the molecule is
metabolized to triazole alanine, while pheny! studies demonstrate conjugating
with a number of naturally occurring substrates (Memo, R. Lascola, D172067,
10/26/92):.

The nature of the residue in grapes is understood. The metabolism of
difenoconazole proceeds by hydroxylation of the phenyl ring and/or oxidative
cleavage of the dioxolane ring followed by cleavage of the carbon-carbon
bridge between the phenyl and triazole rings. Similar results were observed in
the wheat, tomato and potato metabolism studies (Memo, G. Kramer,
D216521, 2/23/96).
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The nature of the residue in plants is believed to be understood. As the nature
of the residue is understood in different crops, no metabolism studies for
bananas were required.

The residue of concern in bananas is the parent compound only (Memo, G.
Kramer, D216521, 2/23/96).

The HED Metabolism Assessment Review Committee (MARC) met on July
14, 1994 to discuss the toxicological significance of potential metabolites. It
was decided that none of the difenoconazole metabolites warrant inclusion in
the tolerance regulation or separate regulation or inclusion in the dietary risk
assessment or additional metabolism or toxicological studies. The triazole
metabolites (triazole, triazole alanine, triazole acetic acid) have previously
been deterrnined not to be of toxicological concern in conjunction with
tebuconazole; CGA-205375 was determined not to be of concern due to the
low potential for residues associated with seed treatment (Memo, G. Kramer,
7/22/94). This conclusion can be expanded to include triazole propanoic acid
(Alberto Protzel, Personal Communication 1/17/95) (Memo, Kramer,
D210080, 1/18/95).

However, if in the future the registrant wishes to propose tolerances for »
difenoconazole resulting from foliar uses which result in higher residue levels,
then the MARC will reconsider whether CGA-205375 needs to be included in
the difenoconazole tolerance expression. If CGA-205375 is iricluded in the
tolerance expression, then new analytical enforcement methodofogy and a
second lab validation will be required. If quantifiabie levels of residues are
found in animal feed items, then animal feeding studies will be reqmred
{Memo, G. Kramer, 7/22/94).

iii. Nature of the Residue - Animals

The nature of the residue in animals is considered understood for the purpases
of this petition (2F4107) enly (Memo, G. Kramer, D233644, 6/16/94). For
any future petition in which there is a greater potential for transfer of residues
to meat and milk, additional animal metabolism studies will be required.

The HED MARC met on July 14, 1994 to discuss the toxicological
significance of potential metabolites. It was decided that none of the
difenoconazole metabolites warrant inclusion in the tolerance regulation or
separate regulation or inclusion in the dietary risk assessment or additional
metabolism or toxicological studies. The triazole metabolites (triazole,

triazole alanine, triazole acetic acid) have previously been determined notto -
be of toxicological.concern in conjunction with tebuconazole. CGA-205375
was determined not to be of concern due to the low potential for residues
associated with seed treatment (Memo, G. Kramer, 7/22/94). This conclusion
can be expanded to include triazole propanoic acid (Alberto Protzel, Personal
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Communication 1/17/95) (Memo, Kramer, D210080, 1/18/95).

However. if in the future the registrant wishes to propose tolerances for
difenoconazole resulting from foliar uses which result in higher residue levels,
then the MARC will reconsider whether CGA-205375 needs to be included in _
the difenoconazole tolerance expression. If CGA-205375 is inclyded in the
tolerance expression, then new analytical enforcement methodology and a
second lab validation will be required. If quantifiable levels of residues are
found in animal feed items, then animal feeding studies will be required
(Memo, G. Kramer, 7/22/94). '

iv. Residue Analytical Methods
Plants

The petitioner has proposed Method AG-575B, “Analytical Method for the
Determination of CGA-169374 in Wheat Raw Agricultural Commodities by
Gas Chromatography with Nitrogen/Phosphorus Detection.” as the analytical
enforcement method for wheat (Memo, R. Lascola, D172067, 10/22/92) and
bananas (Memo, G. Kramer, D216521, 2/23/96). )
a
Frozen samples are homogenized, and residues are extracted by boiling the
samples in 8:2 methanol:concentrated ammonium hydroxide solution. The
extract is diluted in water and partitioned twice with hexane. The organic
layer is then partitioned twice with acetonitrile (ACN). The residues are now
in the ACN phase. The ACN is evaporated and redissolved in toluene for
cleanup on a silica Sep-Pak column. The toluene is evaporated, the residue
dissolved in hexane, and a second cleanup is performed on a phenyl Bond-elut
column. A third cleanup is then performed with a charcoal column, with
toluene as the solvent. Detection is achieved by GC with a
nitrogen/phosphorus detector. The petitioner notes that it may be necessary to
increase the N/P. element power in order to obtain sufficient peak height of the
lowest calibration standard. A set of 4-6 sampies can be extracted, cleaned
up, and analyzed in "a 24 hour period.” The method does not require use of
an untreated commodity or a blank (Memo, R. Lascola, D172067, 10/22/92).

The petitioner has submitted a confirmatory method (AG-657, MRID#
440933-01). This method differs from the enforcement method in the GC
column and detector used (DB-170{/ECD instead of DB-17/NPD). In
bananas fortified at 0,01-0.20 ppm, the average recovery was 106 + 14% with
the enforcement method and 99 + 13% with the confirmatory procedure.
Conditions for using MSD (monitoring m/z 323 and 265) were also included
(Memo, G. Kramer, D229926, 10/4/96).

HED concluded that Method AG-575B is adequate for enforcement purposes.
An independent laboratory validation (ILV) of the method has been submitted
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and a satisfactory petition method validation (PMV) by ACL has been
completed (Memo, G. Kramer, D194842, 3/30/94).

Animals

The petitioner has proposed Method AG-5444A, “Difenoconazole (CGA-
169374) Analytical Method for the Determination of CGA-169374 Residues
in Dairy and Poultry Tissue, Eggs and Milk by Gas Chromatography,” as the
analytical enforcement method. The sample is extracted by homogenization
for 1 min with 95:5 acetonitrile:concentrated ammonium hydroxide. After
filtration, the extract :s diluted with water and saturated NaCl and partitioned
with hexane. The hexane fraction is partitioned with acetonitrile and the
acetonitrile fraction is cleaned-up on a silica gel SepPak. The final extract is
analyzed by packed column GC using alkali flame ionization detection
(Memo, G. Kramer, D194842, 3/30/94).

HED concludes that Method AG-544A is é.dequaie for enforcement purposes.
An ILV of the method has been submitted and a satisfactory PMV by ACL .
has been completed (Memo, G. Kramer, D205118, 7/20/94).

v. Multiresidue Methods ’

The results of Multiresidue testing of difenoconazole its metabolites, CGA-
189138, CGA-205374, and CGA-205375, (MRID# 420900-54) have been
forwarded to FDA (Memo, R. Lascola, 5/21/92). The method is entitied
"Multiresidue Method Testing of CGA-169374 and Metabolites in Crops and
Animal Tissues", CIBA-GEIGY Project No. ABR-89048, by R. K. Williams,
CIBA-GEIGY Corporation, Greensboro, NC; 7/20/92; MRID# 420900-54.
Compounds investigated included CGA-169374, CGA-205374, CGA-
205375, and CGA-189138. The petitioner concluded that Protocols C, D, and
E did not yield sufficient recoveries or responses to be useful for the detection
of these chemicals. Protocol A (N-methyl carbamates) does not apply to these
chemicals. Protocol B {acids and phenols) only applies to CGA-189138;
however, recovery of that compound was not tested (Memo, R. Lascola,
D172067, 10/22/92).

vi. Storage Stability Data

Wheat

The petitioner has submitted acceptable storage stability data in wheat grain,
straw, and forage and in cottonseed, cottonseed oil, and cottonseed meal. The .
data shows difenoconazole to be stable for up to 24 months frozen storage.

HED concludes that storage stability has been demonstrated for the purposes
of this petition (Memo, S. Chun, D248285, 10/28/98).
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Bananas

These results demonstrate that residues of difenoconazole are stable in
bananas for up to 12 months of storage. Difenoconazole has been previously
shown to be stable in potatoes and tomatoes for up to 2 years of storage and in
wheat for | year (Memos, R. Lascola, D172067, 10/22/92 and G. Kramer,
D194842, 3/30/94). Based on submitted studies, storage stability is not an
issue for this petition. (Memo, G. Kramer, D216521, 2/23/96).

vii. Crop Field Trials
Wheat

Fifteen field trials were conducted in OK (2), TX (1), NC (1), MT (1), KS (2),
CO (1), ND (1), SD (1), AR (1), ID (1), MO (1), MN (1), and NE (1). This
corresponds to the following regions: Region 2 (! trial), Region 4 (i trial),
Region $ (3 trials), Region 7 (2 trals), Region 8 (6 trials), and Region 9 (2
trials). The number of field trials in each region do not match those suggested
in Residue Chemistry Test Guidelines, OPPTS 860.1500 Crop Field Trials. A
field trial in region 6, 2 field trials in region 7, and a fieid trial in region 11 are
missing; however, the submitted field trials accounted for 83% of total wheat
acreage planted. Therefore, no additional field trials in these regions will be
required. The wheat field trials were conducted at two application rates, 10.9
£ a.i./100 Ib. seed (1x) and 21.8 g a.i./100 lb. seed (2x). At each site wheat
grain, forage, hay, and straw were collected. Two samples were collected per
plot for the 1x application. .

The submitted field trial data on wheat RACs are adequate. The average
method recoveries for the field trials were acceptable (> 70%) for wheat
RACs. The residue levels of difenoconazole in wheat grain (< 0.01 ppm )
and in wheat hay and straw (< 0.05 ppm) were less than the limit of
quantitation (L.OQ). Wheat forage had residue levels ranging from < 0.05
ppm - 0.077 ppm. The:submitted data indicate that residues of
difenoconazole will not exceed the time-limited tolerance for wheat RACs
(Memo, S. Chun, D48285, 10/28/98).

Bananas

Nine field trials were conducted in Colombia (3), Honduras (3), and Ecuador
(3). Two of three field trials in each country were conducted using an oil
emulsion at the single maximum application rate of 100 g a.i./ha (0.22 1b. a.i./
ha); one using aerial application and one using ground application.
Difenoconazole was applied 8 times for a total maximum application rate of
800.g a.i./ha (1.76 Ib. a.i./ha) with a target spray volume range of 20-25
L/ha/application. The third field trial used an oil only formulation at an
application rate of 100 g a.i./ha (0.22 Ib. a.i./ha) and was also applied 8 times
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for a maximum application rate of 800 g a.1./ha (1.76 Ib. a.i./ha) using aerial
application with a target spray volume of 10 L/ha/application. At each site
whole banana fruit were collected 0 days after the last application. Specimens
were collected from unbagged racemes (bunches) in all field trials. Samples
consisted of six fingers (two fingers from top, middle, and bottom hands of a
raceme). A total of six replicates were collected (each using another plant
raceme) for each treatment. The studies were conducted in accordance with
the protocol submitted to and accepted by HED (Memo, G. Kramer,
D227491, 8/1/96). The vaneties of bananas used in these field tnals were:
AAA, Cavendish, Robusta, Valery, and Giant Cavendish. The submitted 9
field trial data in bananas are adequate. The residue levels of difenoconazole
in whole bananas ranged from <0.02 ppm to 0.13 ppm. The residue levels in
banana pulp were all less than the LOQ (0.02 ppm). The residue levels in
banana peel ranged from < 0.02 - 0.25 ppm.

An additional six field trials were submitted and reviewed previously
(Memos, G. Kramer, D216521 and D229926, 2/23/96 and 10/4/96,
respectively). These field trials were conducted in Costa Rica (1 trial),
Ecuador (1 trial), Mexico (2 trials), Guatemala (1 trial), and Belize (1 triaf).
Residue levels in these six field trials ranged from 0.03 -0.16 ppm in whole -
unbagged bananas and < 0.02 - .03 ppm in unbagged banana puip. ‘

With the submission of 9 field trials and the 6 prior, the field trial data (15
trials) on bananas are adequate. The residue levels of difenoconazole in whole
unbagged bananas from all 15 trials ranged from < 0.02 - 0.16 ppm. The
residue levels in unbagged banana pulp from all field trials ranged from <
0.02 - 0.03 ppm. The submitted data indicate that residues of difenoconazole
will not exceed the proposed tolerance level of 0.2 ppm for bananas (Memo,
S. Chun, D248285, 11/2/98).

viii. Processed Food/Feed

Wheat

HED has previously reviewed a processing study for spring wheat which was

seed-treated (2X) and also foliar-treated (10X) 28 days before harvest (Memo,
R. Lascola 10/26/92). No residues (<0.01 ppm) were detected in grain or any

processed fraction (Memo, G. Kramer, D194842, 3/30/94). No tolerances for
the processed commodities are required for wheat.

Bananas

There are no processed commodities associated with bananas and therefore no
tolerances for processed commodities are required.

ix. Meat, Milk, Poultry, Eggs
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The registrant has requested (MRID# 428180-06) a waiver for animal feeding
studies based on the low potential for residues in feed items and the
exaggerated rates used in the animal feeding studies. Based on a diet
comprised of 100% wheat RACs and residues at the level of the proposed
tolerances, the maximum dietary burden for dairy cattle is estimated to be
0.30 ppm. Two metabolism studies were performed in ruminants (lactating
goats)- a 10 day study with a dose rate of 4.17 ppm (14X the 0.30 ppm
estimated dietary burden) and a 3 day study with a dose rate of 100 ppm
(333X the 0.30 ppm estimated dietary burden). The Total Radioactive
Residue (TRR) in the goat tissues can be used to estimate the expected
residues in a feeding study with a dose rate of 0.30 ppm. The maximum
residue observed was in liver, estimated to be at a level of 0.02 ppm from
both metabolism studies. This value is 2.5X below the LOQ of the proposed
analytical enforcement method (0.05 ppm). The estimated residue in milk
would be 0.5 ppb, 20X below the method LOQ of 0.1 ppm.

For now, HED is willing to accept the registrants proposal to allow the animal
metabolism studies to also serve as feeding studies. Feeding studies in cattie
and poultry, as appropriate, will be needed for any future tolerance requested
on potential livestock feed commodities which could lead to higher residues_
of concern in meat, milk and eggs {Memo, G. Kramer, D194842, 3/30/94). ,

x. Water, Fish, and Irrigated Crops - Not Applicable
xi. Food Handling - Not Applicable
xii. Confined Accumulation in Rotational Crops

The nature of the residue is understood. The data indicate that the
phenyl/triazole bridge of difenoconazole is cleaved in the soil and that
triazole-specific metabolifes are preferentially taken up by the rotational

“crops. The maximum TRR observed with phenyl-labeled difenoconazole was
0.009 ppm (wheat stalks) with triazole-labeled difenoconazole, 0.314 ppm
(wheat grain} (Memo, G. Kramer, D210080, 1/18/95).

The registrant has submitted the results of two confined crop rotation studies
using phenyl-labeled difenoconazole. In the RACs of all rotational crops
planted 30-33 days after application of difenoconazole, the TRR was <0.01
ppm. These results support the proposed 30 day plantback restrictions for all
rotational crops (Memo, G. Kramer, D217119, 9/13/95).

xiii. Field Accumulation in Rotational Crops - Not Applicable

xiv. Tolerance Reassessment Table - Not Applicable
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Xv. Anticipated Residues - Not Applicable
xvi. Codex Harmonization

There are pending Codex MRL’s for this compound in Mexico for oats,
wheat, and barley. There are MRL’s for this compound in Australia for
carrots (0.5 ppm), potatoes (0.02 ppm), and bananas (0.5 ppm).

b. Dietary Exposure (Drinking Water Source)

HED and EFED do not have monitoring data available to perform a quantitative
drinking water risk assessment for difenoconazole at this time. EFED provided
ground and surface water exposure estimates using screening modcls for use of
difenoconazole (parent compound only).

The drinking water assessment for difenoconazole is tentative because there are
insufficient data to complete a quantitative environmental fate and transport
assessment using Tier 1 FQPA models. Since difenoconazole is used solely as a .
fungicide on the seed coat of small grains to control seed and soil-borne fungi, it is
not expected to pose a major threat to ground and surface waters. These modeling
assumptions are expected to yield highly conservative estimates for difenoconazgle
concentrations in drinking water. In order to conduct Tier I modeling for
difenoconazole, the following assumptions were made: 1.) Complete dissociation
of difenoconazole from the seed coat is assumed; 2.) Difenoconazole is persistent
(t1/2=365 days) and mobile (Koc=0.0) in terrestrial and aquatic environments; and
" 3.) The maximum difenoconazole application rate is 0.01498 Ibs ai /A, which
accounts for a maximum wheat application rate of 60 lbs seed/A treated with 11 g
ai/100 kg seed. EFED recommends that the registrant submit aerobic soil
metabolism and batch equilibrium data to provide a limited understanding on the
fate and transport of difenoconazole. Additional environmental fate data (e.g.,
terrestrial field dissipation) may be needed to confirm routes and rates of
dissipation under actual use conditions (Memo, J. Hetrick, 10/28/98).

i Surface Water Estimates

Surface water estimates were made using the GENEEC model and availabie
fate data for difenoconazole. EFED calculated the following Tier 1 Estimated
Environmental Concentrations (EECs) for difenoconazole in surface water:

Acute or peak EECs: - 0.837 ppb
Chronic (56-day) EECs: 0.835 ppb

ii. Ground Water Estimates

Using the SCI-GROW model to estimate concentrations in ground water for
the parent, the following EEC was calculated:
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Difenoconazole: 12.08 ppb
iii. Input Data and Assumptions for Models
Surface Water

GENEEC is a single event model (one runoff event), but can account for
spray drift from multiple applications. GENEEC is hardwired to represent a
10 ha field immediately adjacent to a 1 ha pond, 2 m deep with no outlet.

The pond receives a spray dnft event from each application pius one runoff
event, which moves a maximum of 10% of the applied pesticide into the
pond. This runoff can be reduced by degradative processes in the field and by
the effects of binding to soil in the field. In the GENEEC model, spray drift is
equal to 1% of the applied for ground spray application and 5% for aerial
application.

GENEEC does have certain limitations and is not an ideal tool for use in
drinking water risk assessments. Surface-water-source drinking water tends
to come from bodies of water that are substantially larger than a 1 hectare
pond. Furthermore, GENEEC assumes that essentially the whole basin _
receives an application of the chemical. In virtually all cases, basins large
enough to support a drinking water facility will contain a substantial fraction
of area which does not receive the chemical. Furthermore, the persistence of
the chemical near the drinking water facility is usually overestimated because
there is always at least some flow in a river or turn over in a reservoir or lake.

Although GENEEC does have these limitations, it can be used in screening
calculations and does provide an upper bound on the concentration of
pesticide that can be found in drinking water. If a risk assessment based on
GENEEC does not exceed the level of concern, then the actual risk is not
likely to be exceeded. However, since GENEEC can substantially
overestimate true drinking water concentrations, it will be necessary to refine
the GENEEC estimate when the level of concern is exceeded. In those
situations where the level of concern is exceeded and the GENEEC value is a
substantial part of the total exposure, EFED can use a variety of methods to
refine the exposure estimates.

Due to insufficient data to complete a quantitative environmental fate and
transport assessment, difenoconazole is assumed to be persistent (t 2 = 363
days) and highly mobile (K oc = 0.0). The maximum difenoconazole
application rate is 0.01498 Ibs ai /A, which accounts for a maximum wheat
application rate of 60 Ibs seed/A treated with 11 g ai/100 kg seed. These
modeling assumptions are expected to yield highly conservative estimates of
difenoconazole in drinking water. The estimated maximum concentration of
difenoconazole in surface water following application to non-crop areas is
0.837 ppb and the 56-day average concentration is 0.835 ppb. GENEEC
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estimates represent an upper bound on the maximum and average
concentrations of difenoconazole in surface waters as a result of this use
(Memo, J. Hetrick, 10/28/98).

Ground Water

SCI-GROW (Screening Concentration In Ground Water) is an empirical
screening model based on actual ground water monitoring data collected from
small-scale prospective ground water monitoring studies for the registration of
a number of pesticides that serve as benchmarks for the model. The current
version of SCI-GROW provides realistic estimates of pesticide concentrations
in shallow, highly vulnerable ground water (i.e., sites with sandy soils and
depth to ground water of 10 to 20 feet). There may be exceptional
circumstances under which concentrations of a pesticide may exceed the SCI-
GROW estimates; however, such exceptions should be rare since the SCI-
GROW model is based exclusively on ground water concentrations resulting
from studies conducted at sites (shallow ground water and coarse soils) and
under conditions (high irrigation) most likely to result in ground water
contamination. The ground water concentrations generated by SCI-GROW
are based on the largest 90-day average concentration recorded during the _
sampling period. Because of the conservative nature of the monitoring data,
on which the modet is based, SCI-GROW provides an upper bound estimate
of pesticide residues in water. Because of the belief that pesticide
concentrations in ground water do not fluctuate widely, SCI-GROW provides
one concentration estimate to be used as a maximum and an average pesticide
concentration value in ground water.

Due to insufficient data to complete a quantitative environmental fate and
transport assessment, difenoconazole is assumed to be persistent (t 2 = 365
days) and highly mobile (K oc = 0.0). The maximum difénoconazole
application rate is 0.01498 1bs ai /A, which accounts for a maximum wheat
application rate of 60 1bs seed/A treated with 11 g ai/100 kg seed. These
modeling assumptions are expected to yield highly conservative estimates of
difenoconazole in drinking water. The concentration estimated in ground
water is 12.08 ppb The estimate from SCI-GROW represents an upper bound
on the concentration of difenoconazole in ground waters as a resuit of non-
crop use (Memo, J. Hetrick, 10/28/98).

Dietary Risk Assessment and Characterization
i.  Chronic Risk (TMRC)
A chronic dietary risk assessment is required for difenoconazole. The RfD

used for the chronic dietary analysis for difenoconazole is 0.01 mg/kg
bwt/day.



Chronic dietary exposure estimates for difenoconazole are summarized in
Attachment 1 (analysis dated 10/19/98 ). A chronic exposure analysis was
performed using tolerance level residues and 100 percent crop treated
information to estimate the TMRC for the general population and 28
subgroups. The Dietary Exposure Evaluation Model (DEEM™) analysis
evaluated the individual food consumption as reported by respondents in the
USDA 1989-91 nationwide Continuing Surveys for Food Intake by
Individuals (CSFII) and accumulated exposure to the chemical for each
commodity. The chronic DEEM™ used mean consumption and gave the
results listed in Table 5.

Table 5. Chronic DEEM™ Results Using Mean Consumption
Data- Difenoconazole

Subgroups

U.S. Population (48 states) . 0.000558 56

Non-Hispanic other than black or white 0.000602 6.0

All infants (< | year) . 0.000741 74 .
Nursing Infants (< | year oid) 0.000274 2.7 s
Non-Nursing Infants (< ) year old) - 0000938 9.4

Children (1-6 years old) 0.001368 _ 13.7

Children (7-12 years old) 0.000878 2.8

Females (13+/nursing) 0.000504 5.0

HED does not consider the chronic dietary risk to exceed the level of concern.
ii. Carcinogenic Risk

In accordance with the’Agency's Proposed Guidelines for Carcinogenic Risk
Assessment (April 10, 1996), the CPRC classified difenoconazole as a
possible human carcinogen (Memo, Jess Rowland and Esther Rinde,
7/27/94). The Committee recommended that a non-linear approach (MOE)
for human risk characterization and extrapoiation of risk be conducted using
the NOAEL from the 2 year mouse study. Using the NOAEL of 4.7
mg/kg/day determined by HIARC, the dietary cancer MOE was determined to
be 8400 for the U.S. population. Since the calculated cancer MOE is well
above 100, the cancer risk does not exceed HED’s level of concem.
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Cancer sieun- — 8400

NOAEL (4.7 mglkgiday)
Exposure for U.S. Population (0.000558 mg/kg/day)

Cancer MOE =

= 8400

iti. Acute Dietary Risk

An acute dietary risk assessment is required for difenoconazole. The acute
NOAEL of 25 mg/kg/day based on post-implantation loss and resorption/dose
and a significant decrease in fetal weight at 75 mg/kg/day during days 7 and
19 of gestation. The acute RfD is 0.28 mg/kg/day. HED’s detailed acute
analysis estimated the distribution of single-day exposures for females (13+
years old). A dose ard‘étidpoint were not selected for the general U S.
population and infant§'id children because there were no effects observed in
oral toxicological 5tuds including maternal toxicity in the developmental
toxicity studies in rats or rabbits that could be attributable to a single dose
{(exposure) (Memo, A. -ﬁocm.lskl and Jess Rowland, 9/25/98). The DEEM™
analysis evaluated the individual food consumption as reported by
respondents in the USDA 1989-91 CSFII and accumulated exposure to the”
chemical for each commodity. Each analysis assumes uniform distribution of
difenoconazole in the commodity supply.

The acute exposure analysis was performed using tolerance level residues and
100 percent crop treated (Attachment 1).

_Total from new and published tolerances at the 95% percentile are listed in
Table 6. - =nvirar

Table 6. Acute Dietary Exposure Results

Females(13+/pregnannot nursing) | | 0.000913

Females (13+/nursing) 0.001079 <t |
Females(13-19 yrs/not preg. or nursing) 0.000941 <i
Females (20+ years/not preg. or nursing) 0.000804 <1

HED does not consider the acute dietary risk to exceed the level of concern.
iv. Drinking Water Risk (Acute, Chronic and Cancer)

A Drinking Water Leve! of Comparison (DWLOC) is a theoretical upper limit
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on a pesticide’s concentration in drinking water in light of total aggregate
exposure to a pesticide in food, drinking water, and through residential uses.
A DWLOC will vary depending on the toxic endpoint, with drinking water
consumption, and body weights. Different populations will have different
DWLOCs. OPP uses DWLOCs internally in the risk assessment processasa
surrogate measure of potential exposure associated with pesticide exposure
through drinking water. In the absence of monitoring data for pesticides, it is
used as a point of comparison against conservative mode! estimates of a
pesticide’s concentration in water. DWLOC values are not regulatory
standards for drinking water. They do have an indirect regulatory impact
through aggregate exposure and risk assessments.

QPP has calculated DWL.OCs for acute exposure to difenoconazole in
drinking water for females (13+ years old, nursing) to be 7500 ppb. For
chronic (non-cancer), the DWLOCs are 330 and 97 ppb for the U.S.
population and nursing infants (less than 1 year old), respectively. For cancer,
the DWLOC is 1600 ppb. To calculate the DWLOC for acute exposure
relative to an acute toxicity endpoint, the acute dietary food exposure (from -
the DEEM™ analysis) was subtracted from the RfD to obtain the acceptable
acute exposure to difenoconazole in drinking water. To calculate the -

' DWLOC for chronic (non-cancer) exposure relative to a chronic toxicity
endpoint, the chronic dietary food exposure (from DEEM™) was subtracted
from the RfD to obtain the acceptable chronic (non-cancer) exposure to
difenoconazole in drinking water. To calculate the DWLOC for cancer
exposure relative to a cancer toxicity endpoint, the dietary food exposure
(from DEEM™) was subtracted from the maximum acceptable exposure to
obtain the acceptable cancer exposure to difenoconazole in drinking water.
DWLOCs were then calculated using default body weights and drinking water
consumption figures.

Calculations:

DWLOC (pg/L) = 2OEP exposire (mglkgiday) x (body weight)
consumption (L) x 107 mgiug

The 2 liters (L) of drinking water consumed per day by adults and the 1 L per
day consumed by children are default assumptions. The Agency’s default
body weights are: males - 70kg, females - 60kg, and children - 10 kg. Tables
7,8, and 9 summarize the exposure and chronic, acute, and cancer
DWLOCs.
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Subpopulation Food Exposure Maximum SCI-GROW? T==GENEEC DWLOC
(from DEEM™ in ‘Water mg/kg/day (ppb) {ppb) (ppb)
mg/'kg/day) Exposure’
_W#_ ('%w 4%‘ .

U.S. Population 0.000558 0.00944 0.01 12.08 0.837 . 330
Females (13+ 0.000504 0.00950 0.01 12.08 0.837 7500
yrs/nursing) :
Children 4.00274 0.00973 0.01 12.08 0.837 97
1-6 years old |

Maximum Water Exposure(mg/kg/day) = RfD (mg/kg/day) - TMRC from DEEM™ (mg/kg/day).
* The highest application rate was used.

U.S. Population: DWLOC = 330 ppb

. DWLOC (ppb) = 0.00944 mglkgiday x 70 kg

= 330 ppb
2L x 107 mging kP
Females (13+ yrs, nursing): DWLOC = 7500 ppb

DWLOC (pph) = 0.00950 mg/kg/day x 60 kg _ 7500 ppb
2L x 107 mging

Nursing Infants(<1 yr): DWLOC =97 ppb

DWLOC (ppb) - 0.00973 mg/kg/dayx_ 10 kg
1L x 107 mg/ug

= 97 ppb

Table 8. Acute Scenario

RED | NOAEL | Food Exposure | Water SCI-GROW
(mg/kg | (mg/kg/day) | (from DEEM™) | Exposure (ppb) {(ppb)
(mg/kg/day) (mg/kg)

0.001079

~ .

Subgroup

Females {13+, 12.08

Table 9. Cancer Scenario -

[ R T e ST
Subgroup | Acceptable NOAEL

Food Exposure

MOE (mg/kg/day} | (from DEEM™)
(mg/kg/day)
U.S. 100 4.7 0.000558
gogulation —d

U.S. population: DWLOC = 1600 ppb

0



s
DWLOC (ppb) - 0.046442 mglkg/day x 70 kg _ 1600 ppb

2 L x 107 mgiug

The maximum estimated concentrations of difenoconazole in surface water are
less than OPP’s DWLOC:s for difenoconazole in drinking water as a
contribution to acute, chronic, and cancer aggregate exposure. Therefore,
taking into account the uses proposed in this action, OPP concludes with
reasonable certainty that residues of difenoconazole in drinking water (when
considered along with other sources of exposure for which OPP has reliable
data) would not result in unacceptable levels of aggregate human health risk at
this time.

OPP bases this determination on a comparison of estimated concentrations of
difenoconazole in surface waters and ground waters to back-calculated “levels
of comparison” for difenoconazole in drinking water. These DWLOCs in
drinking water were determined after OPP has considered all other non-
occupational human exposures for which it has reliable data, including all
current uses, and uses considered in this action. The estimates of
difenoconazole in surface waters are derived from water quality models that _
use conservative assumptions (health-protective) regarding the pesticide .
transport from the point of application to surface and ground water. Because

~ OPP considers the aggregate risk resulting from multiple exposure pathways
associated with a pesticide’s uses, DWLOCs may vary as those uses change. If
new uses are added in the future, OPP will reassess the potential impacts of
difenoconazole on drinking water as a part of the aggregate risk assessment
process. .

d. Statement of the adequacy of the dietary exposure database to assess
infants’ and children’s exposure '

The dietary (food and water) exposure database for difenoconazole is adequate to
assess nfants’ and children’s exposure.

Occupational/Residential Exposure and Risk Assessment/Characterization
a. Occupational and Residential Exposure

i.  Summary of Use Patterns and Formulations

This occupational risk assessment addresses the use of Dividend™ (EPA reg. #
100-740), the 32.8% liquid formulation of difenoconazole on wheat.
Difenoconazole is a fungicide used as a systemic seed dressing to control
certain seed-borne and soil-borne diseases. It is applied as a water-based slurry
using standard slurry or mist-type commercial seed treaters. The product label
specifies an application rate of 0.024 pounds active ingredient (a.i.) per one
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. ' hundred pounds of seed.

Difenoconazole is not currently registered for any residential uses. Therefore,
no non-dietary, non-occupational exposure is anticipated.

ii. Seed Treatment Exposures and Assumptions

In a typical seed treatment facility, (according to Mr. Brad Russel! of the
Novartis Seed Treatment Facility (oral personal communication with QOlga
Odiott, 10/98)), treatment is usually done using automatic and computerized
equipment. In the case of difenoconazole, due to the small amount usually
used, the fungicide is added manually (via graduated cylinder) to the treatment
tank. In addition, seed treater, baggers and sewers are also part of the
operation. The work area is supplied with aspirators to minimize any potential
inhalation exposure. For difenoconazole, this activity is usually performed 5
days a week for 2 to 3 weeks, 3 times per year. HED's exposure assessment is
based on the assumptions in Table 10.

mixer/operator, bagger, bag

sewer
Bag size i 50 lbs.
Bags produced per hour 250

lHours worked per day 8

Personal Protective Equipment worn by Mixer Chemical apron, goggles,
loves '

- £ Study: Worker Exposure to

Personal Protective Equipment worn by Bagger Long-sleeved-shirt, gng Apron Flowable While Treating

and Bag Sewer pants Seed Commerciaily

Dermal: | Inhalation:

Mixer unit exposures (mg/kg ai handled) 0.0610 0 000775'

Dermal: Inhalation:

Bag sewer unit exposures (mg/kg ai handled) 0 0346' 0.0056 ‘

Dermal: Inhalation:
- 0.0182 0.000518

C 0.024 1b ai/100 Ibs seed
. Application rate

Bagger unit exposures (mg/kg ai handled)
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Factors Quantities/Units Source

e —t

Worker involved in commercial seed weatment | mixer/operator, bagger, bag
sewer

Bag size 50 lbs.

commercial mist-type seed

Application Type treatment equipment

Days worked per week 5 Mr. Brad Russell, Novartis Seed

Treatment Facility

Apror Flowable While Treating

enariSsedheamenpigure

HED has very limited data for seed treatment
estimates for commercial seed treaters are basqd on data from a study enn't]#i

Worker exposure to Apron Flowable while
(Ciba-Geigy, 1993) submitted in support of
reviewed by HED in- August of 1994 (Memo,

ating seed commercially
4FS. This study was
. Kitchens, 9/23/94).

This study determined the amount of active irjgredient that mixer/operato
baggers and bag sewers were exposed to durigg the commercial treatment §f _
seed. Both the study and the wheat use are for a liquid flowable formulati
and employ the usé of a mist-type applicator. The study was considered
supplemental but upgradable by HED, pending the registrant’s response to
questions concerning field recoveries and ambient conditions. However, the
study is the best body of data available for commercial seed treatment
operations. The reviewer notes that although limited, data from the open
literature suggests that overall, pesticide application of seed treatment in
commercial environments is a relatively safe operation, with low expected
exposures (Bulletin of Environ. Contam.Toxicol. 31, 244-250, Grey, Marthre
and Rogers, 1983).

iii. Commercial Seed Treater Exposure Assessment

Lifetime Average Daily Dose (LADD) calculation for commercial seed
treaters were done assuming 5 days worked per week for 3 weeks each year.
This operation generally takes place 3 times per year (oral personal
communication from Mr. Russell of Novartis Seed Treatment Facility to Olga
Odiott, 10/98, written confirmation to follow). Further, the LADD calculation
assumes that the individual would work 35 out of 75 years.

Based on use patterns, only short-term dermal exposures are expected.

Although as inhalation endpoint (any time-period) was not selected for
difenoconazole, for purposes of the cancer risk calculations, inhalation
exposures were estimated and added to the dermal exposures.

Table 11 summarizes the HED/RAB1 estimates for exposure for commercial
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seed treaters including mixer/loaders, baggers and bag sewers.

Table 11. Seed Treatment Exposure to Dividend™ fungicide*

—— —

m
ﬁl
Lifetime
Dermal Average Daily . Average
Inhalation Average Daily ,
Job Function Dose (ADD)nf'or Dose (ADD) for Dividend™ Dermal | Daily Dose | Cancer
Dividend mg al/kg bw/da MOE (LADD) MOE
mg ai’kg bw/day y mg ai’kg
bw/day
Mixer/Operator _ 0.0083 0.00014 3005 0.00052 {9.0x10°f -
Bag Sewers 0.0047 0.0010 5299 0.00035 [t3x10
Bagger 0.0025 0.000094 10070 | 0.00016 |3.0x10*
mﬁ —— o T - T e S —. .- . S — SRS

The following equations wére used to determine the expected worker exposures resulting from the
commercial seed treatment applications of difenoconazole on wheat.

NOAEL(25 MG / KG / DAY)

MOE short . wrm germal =

ADD -
. .
MG 1KG , LBS Al
J\UN” £ OSU"E{ KG m)) x [2.2 uas) x [AP PLICATION “TE{ 100 LBS SEEDD .
ADD = x 0.75(dermal absorption
( SEED) (BAGS] (HOURS) x( 1 ] )
*(aG ) “{HOUR) *\ DAY BODY WIEGHT(KG)

Days Worked per Year ) [ 35 Years Worked)
x
Tota! Days per Yesrs / 70 Year Lifetime

LADD = ADD ifalain & dermai (

NOAEL (4.7 MG / KG / DAY)
" LADD

CANCER MOE =

iv. Farm Worker Exposures and Assumptions

Since wheat is planted mechanically, the potential agricultural worker
exposures to difenoconazole are expected to be minimal. Wheat planting
usually consists of two functions; mixer/loader and driver/planter. The
highest amount of exposure is expected for the mixer/loader scenario, openiag
the treated seed bags and emptying the contents into the application
equipment. The driver/planter is not expected to receive significant exposure.

PHED data was used to estimate exposure to workers. Currently, PHED does
not contain data on this specific scenario. Therefore, the ciosest possible
match is GRANULAR OPEN MIXING. The ‘no gloves’ unit exposure was
used as a conservative assumption. The quality of the dermal data is
considered ‘low confidence’ (ABC grade, low replicates, and poor grade
quality of hand replicates). The quality of the inhalation data is considered
‘high confidence’ (AB grade, high replicates) (PHED v 1.1 Surrogate
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Table). ' '

Typical wheat planting-practice information, such as the number of acres that
are planted per day and the pounds of seed planted per acre were obtained
from the Texas Department of Agriculture (oral personal communication from
Mr. Trostle to Qiga Odiott, 10/98). The information considered in calculating
exposures estimates is listed in Table 12.

Table lZMlxerlLoader Ex xposure Assumj t:ons

" This information was based on the avenge amount of acres. planted with wheat divided by the number of farms

=
Scenario Exposure Unit Exposure Application Rate Pounds Acres Bedy
{mg/b ai) seed iday’ Weight
{Acre k
Mixer/ Dermal 0.0084 0.024 Ibs ai/100 Ibs seed 75 500 60
Loader
Mixer/ Inhalation { 0.0017 0.024 lbs ai/100 ibs seed 75 500 60
Loader
Source - PHED 1.1 Surrogate Label - T TX Dept TX Dept Default
Table. Granular open ) of of value
pour, no gloves Agniculture

growing wheat. The relevant data have been taken from the 1992 Census of Agricuiture. .

Job Function

Mixer/l.oader

_ Table 13. Mixer/Loader Exposure to Dividend™ Treated Seeds

Dermat Average Daily Dose
(ADD) for Dividend™

v. Farm Worker Exposure Assessment

In calculating LADD, it was assumed that the farm worker would plant
approximately 500 acres per day, 3 days per week for 2 weeks each year, for
35 years over a 70-year lifespan. Table 13 lists Mixer/Loader exposure
estimates.

Exposure estimates where only done for the mixer/loader scenario,
representing the highest possible exposure for all workers performing
planting of treated seeds. '

Inhalation Average Daily

Dose (ADD) for
Dividend™

mg ai’kg bw/day

Cancer |
MOE |

Dermal

mg 2i’kg bw/day MOF

The following equations were used to determine the expected worker exposures resulting from the
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opening and {oading

bags of wheat seed treated with difenoconazole.

NOAEL(25 MG / KG / DAY)

MOE shon - :erm dermal =

MIXER s LOADER: ADD =

LADD = ADD whaistion & dermal x (

NOAEL

ADD
K(U‘HT EXPOSURE(—MQ-N [APPLICATION RATE(«——-LBS Al )\
LB Al 100 LBS SEED/,
x (.75 {dermal ab: i
(LBS SEEDJ (ACREE:] ( 1 ) {derma) absorption)
"\ ACRE DAY ) * | BODY WIEGHT (xg)

Days Worked per Yea.r) (35 Years Worked)
x
Total Days per Year . 70 Year Lifetime

(47 MG/ KG/ DAY)

CANCER MOE =

LADD

vi. Post-Application Exposures and Assumptions
a) Occupational

No post-application exposure will be due to the commerclal seed
treatment use of difenoconazole.

b} Residential

There are currently no residential uses for difenoconazole.

Occupation and Residential Risk Assessment/Characterization

i  Risks from Dermal, and Inhalation Exposures for Seed Treaters
Although there are uncertainties about the quality of the data, HED concludes

" that the potential risk will not exceed the levels of concern. HED’s level of

concern for difenoconazole are for MOEs below 100. Estimated MOE's are
well above 100. The exposure assessment is based on the best body of data
that is available to HED at this time. The reviewer notes that although limited,
data from the open literature suggests that overall, pesticide application of
seed treatment in commercial environments is a relatively safe operation, with
low expected exposures (Bulletin of Envim. Contam.Toxicol. 31, 244-250,
Grey, Marthre and Rogers, 1983). ‘

ii. Risks from De_rmal, and Inhalation Exposures for Farm Workers

HED’s level of concem for difenoconazole are for MOEs below 100.

- Estimated MOE's are well above 100. Because pianting of wheat is done

mechanically, the mixer/ loader scenario indicates the highest exposure
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8.

activities for farm workers. Therefore, exposure estimates where only done
for this group of farm workers.

ifil. Risk from Residential Exposure.
There are no residential uses for difenoconazole at this time.
iv. Risk from Post-Application Exposure

There are no post-application exposures related to this use of difenoconazole.
It is strictly a commercial seed treatment product.

v.  Restricted Entry Interval (REI)

Since difenoconazole is a commercial seed treatment product with no
uses at or immediately before planting, no re-entry interval is
established.

vi. Incident Reports

Incident report data is available for difenoconazole. Two cases have been |,
reported in OPP’s Incident Data System by the registrant. They consist of
instances of human exposure (in Ohio and Minnesota) which both took place
in 1995. Neither case was confirmed and it is not known whether the alleged
cases sought medical attention for their symptoms. One case (that was not
wearing protective clothing) complained of pain and tingling in the arms and
blurred vision. The second case complained primarily of flu-like symptoms
and redness of the hands. There were no reports of exposure or illness due to
difenoconazole from 1993 to 1996 among 431,684 unintentional cases
reported to the nation’s poison control centers participating in the Toxic
Exposure Surveillance System. The California Pesticide Iliness Surveillance
Program had no reports of difenoconazole-related illness from 1982 through
1995.. Based on lack of incidents from these three sources, no changes in
labeling are recommended. '

Statement of the adequacy of the residential exposure data base to assess
infants’ and children’s exposures

No risk assessment was performed because there are no residential uses for this
product.

Aggregate Exposure and Risk Assessment/Characterization

There are no proposed or existing residential uses for difenoconazole and occupational
uses of difenoconazole will not result in post-application residential exposure.
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Therefore, aggregate exposure risk assessment will be limited to food and water only.
Details concerning the assumptions used in deriving exposure estimates and risk
characterizations were discussed previously in this document.

a. Acute Aggregate Exposure and Risk

From the acute dietary (food only) risk assessment, a high-end exposure estimate
was calculated for the subgroup, females 13+ years old. For females 13+ years old,
less than 1% of the RfD is occupied by dietary exposure (food only). The acute
dietary exposure for females 13+ years old is below HED’s level of concern.

An acute RfD is not established for the general population including infants and
children because there were no effects observed in oral toxicity studies including
maternal toxicity in the developmental toxicity studies in rats and rabbits
attributable to a single exposure (Memo, A. Kocialski and Jess Rowland, 9/25/98).

The maximum estimated concentrations of difenoconazole in surface and ground
water are less than OPP’s DWLOCs for difenoconazole as a contribution to acute
aggregate exposure. Therefore, OPP concludes with reasonable certainty that
residues of difenoconazole in drinking water do not contribute significantly to the -
aggregate acute human health risk at the present time considering the present uses,
and uses proposed in this action.

. ‘ OPP bases this determination on a comparison of estimated concentrations of
difenoconazole in surface waters and ground waters to DWLOCs for
difenoconazole. The estimates of difenoconazole in surface and ground waters are
derived from water quality models that use conservative assumptions regarding the
pesticide transport from the point of application to surface and ground water.
Because OPP considers the aggregate risk resulting from multiple exposure
pathways associated with a pesticide’s uses, DWLOCs may vary as those uses
change. If new uses are added in the future, OPP will reassess the potential
impacts of difenoconazole on drinking water as a part of the aggregate acute risk
assessment process. )

b. Short- and Intermediate-Term Aggregate Exposure and Risk

Since no registered residential uses or exposure scenarios were identified for short-
and intermediate-term exposure scenarios, short- and intermediate-term aggregate
risk assessments are not required (Memo, A. Kocialski and Jess Rowland, 9/25/98).

¢. Chronic Aggregate Exposure and Risk

Chronic risk estimates associated with exposure to difenoconazole in food and
. water do not exceed HED’s level of concern. The DEEM™ chronic exposure
analysis used tolerance level residues and 100 percent crop treated information to
estimate the TMRC for the general population and 28 subgroups. HED has
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concluded that the percentage of the RfD) that will be utilized by chronic dietary
(food only) exposure to residues of difenoconazole is less than 14% for all
populations. The estimated average concentrations of difenoconazole in surface
and ground water are less than HED’s DWLOCs for difenoconazole as a
contribution to chronic aggregate exposure. Therefore, HED concludes with
reasonable certainty, that residues of difenoconazole in drinking water do not
contribute significantly to the aggregate chronic human health risk at the present
time considering the present uses and uses proposed in this action.

HED bases this determination on a comparison of estimated concentrations of
difenoconazole in surface waters and ground waters to DWLOCs for
difenoconazole. The estimates of difenoconazole in surface and ground waters are
derived from water quality models that use conservative assumptions regarding the
pesticide transport from the point of application to surface and ground water.
Because HED considers the aggregate nisk resulting from multiple exposure
pathways associated with a pesticide’s uses, DWLOCs may vary as those uses
change. If new uses are added in the future, HED will reassess the potential
impacts of difenoconazole on drinking water as a part of the aggregate chronic risk
assessment process.

d. Cancer Aggregate Exposure and Risk

HED's level of concem for cancer is for MOEs that are greater than 100. Cancer
risk estimate associated with exposure to difenoconazole for dietary exposure does
not exceed HED’s level of concern.

In accordance with the Agency's Proposed Guidelines for Carcinogenic Risk
Assessment (April 26, 1996), the HED Cancer Assessment Review Committee
classified difenoconazole as a possible human carcinogen. The Committee
recommended that a non-linear MOE approach (Memo, Jess Rowland and Esther
Rinde, 7/27/94).

From the cancer dietary risk assessment, a dietary exposure estimate of was
calculated for the U.S. population. Table 14 shows the dietary exposure and cancer
MOE of the U.S. population.

_Table 14. Dietary Cancer Risk

Dietary Exposures
(mg/kg/day)

~ 0.000558

The maximum estimated concentrations of difenoconazole in surface and ground
water are less than OPP’s DWLOCs for difenoconazole as a contribution to cancer
aggregate exposure. Therefore, OPP concludes with reasonable certainty that
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residues of difenoconazole in drinking water do not contribute significantly to the

aggregate cancer human health risk at the present time considering the present uses
and uses proposed in this action.

OPP bases this determination on a comparison of estimated concentrations of
difenoconazole in surface waters and ground waters to DWLOCs for
difenoconazole. The estimates of difenoconazole in surface and ground waters are
derived from water quality models that use conservative assumptions regarding the
pesticide transport from the point of application to surface and ground water.
Because OPP considers the aggregate risk resulting from multiple exposure
pathways associated with a pesticide’s uses, DWLOCs may vary as those uses
change. If new uses are added in the future, OPP wili reassess the potential
impacts of difenoconazole on drinking water as a part of the aggregate cancer risk
assessment process.

Other Food Quality Protection Act (FQPA) Considerations
a. Cumulative Risk

Difenoconazole is a member of the triazole class of pesticides. Other members of
this class include cyproconazole, fenbuconazole, propiconazole, tebuconazole, and
uniconazole.

Section 408 of FQPA requires that, when considering whether to establish, modify,
or revoke a tolerance, the Agency considers “available information” concemning the
cumulative effects of a particular pesticide’s residues and “other substances that
have a common mechanism of toxicity.” While the Agency has some information
in its files that may be helpful in determining whether a pesticide shares a common
mechanism of toxicity with any other substances, EPA does not at this time have
the methodology to resolve the scientific issues concerning common mechanism of
toxicity in a meaningful way. EPA has begun a pilot process to study this issue
further through the examination of particular classes of pesticides. The Agency
hopes that the results of this pilot process will enable it to develop and apply
policies for evaluating the cumiulative effects of chemicals having a common
mechanism of toxicity. At present, however, the Agency does not know how to-
apply the information in its files concerning common mechanism issues to most
risk assessments. There are pesticides as to which the common mechanism issues
can be resolved. These pesticides include pesticides that are toxicologically
dissimilar to existing chemical substances (in which case the Agency can conclude
that it is unlikely that a pesticide shares a common mechanism of activity with -
other substances) and pesticides that produce a common toxic metabolite (in which
case common mechanism of activity will be assumed).

EPA does not have, at this time, available data to determine whether

difenoconazole has a common mechanism of toxicity with other substances or how
to include this pesticide in a cumulative risk assessment. For the purposes of this
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tolerance action, therefore, EPA has not assumed that difenoconazole has a
common mechanism of toxicity with other substances.

On this basis, the petitioner must submit, upon EPA’s request and according to a
schedule determined by the Agency, such information as the Agency directs to be
submitted in order to evaluate issues related to whether difenoconazole share(s) a
common mechanism of toxicity with any other substance and, if so, whether any
tolerances for difenoconazole need to be modified or revoked.

b. Endocrine Disruption

EPA is required to develop a screening program to determine whether certain
substances (including all pesticides and inerts) "may have an effect in humans that
is similar to an effect produced by a naturally occurring estrogen, or such other
endocrine effect...". The Agency is currently working with interested stakehoiders,
including other government agencies, public interest groups, industry and research
scientists in developing a screening and testing program and a priority setting
scheme to implement this program. Congress has allowed 3 years from the passage
of FQPA (August 3, 1999) to implement this program. At that time, EPA may
require further testing of this active ingredient and end use products for endocrine _
disrupter effects. ’

¢.  Determination of Safety
US Population, Infants, and Children

Using the exposure assumptions described in this document, HED has concluded
that the percentage of the RfD that will be utilized by chronic dietary (food only)
exposure to residues of difenoconazole is less than 14% of the RfD for all
populations. For the acute dietary of the high-risk subpopulation, the % RfD of
difenoconazole are not expected to exceed [% in females (13+). HED has
concluded that the lifetime risk that will be utilized by cancer dietary (food only)
MOE to residues of difenoconazole was 8400 for the U.S. population. Despite the
potential for exposure to difenoconazole in drinking water, HED does not expect
the acute, chronic, or cancer risk to exceed HED’s level of concern. HED
concludes that there is a reasonable certainty that no harm will result to infants and
children from acute, chronic or cancer aggregate exposure to difenoconazole
residues.

III. ACTIONS REQUIRED BY PETITIONER

A. Additional Generic Data Requirements

1.

2.

Toxicological Studies - None
Chemistry - None
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. 3. Occupational and Residential Exposure - None
IV. REFERENCES

DP Barcode(sy: D205118

Subject: PP# 2F04107. Difenoconazole (Dividend) in/on Wheat and Animal RACs.
' Amendment of 6/30/94. .

From: G.F. Kramer, Ph.D., Chemist

To: Cynthia Giles-Parker, PM

Dated: 7/20/94

MRID(s):  432924-01

DP Barcode(s): D203644 and D203645

Subject: PP# 2F04107. Difenoconazole (Dividend) in/on Wheat and Animal RACs.
Amendment of 5/18/94.

From: G.F. Kramer, Ph.D., Chemist

To: Cynthia Giles-Parker, PM

Dated: 6/16/94 '

MRID(s): 432365-01 thru -03

DP Barcode(s): D194842, D199810, D199380, and D195868

. Subject: PP# 2F04107. Difenoconazole (Dividend) infon Wheat, Barley, and Animal
RACs. Review of Residue Data and Analytical Methodology.
From: G.F. Kramer, Ph.D., Chemist
To: ‘Cynthia Giles-Parker, PM and Albin Kocialski, Head
Dated: 3/30/94

MRID(s): 428180-01 thru -06; 422451-41; 422451-01; 431203-01

DP Barcode(s): D172067 and D178394

Subject: PP# 2E4051. CGA-169374 (Difenoconazole, Dividend) in Imported Wheat,
Barley, and Rye Grain. First Food Use.

From: Robert Lascola, Chemist |

To: ' James Stone/Cynthia Giles-Parker

Dated: 10/26/92

MRID(s): 420900-01 thru -04; 420900-32; 420900-59; 423039-01

DP Barcode(s): D194842, D199810, D199580, and D195868

Subject: PP# 2F04107. Difenoconazole (Dividend) infon Wheat and Barley. Results of
Petition Method Validation for Animal Commodities.

From: G.F. Kramer, Ph.D., Chemist

To: Cynthia Giles-Parker, PM

Dated: 6/2/94

. MRID(s):  428180-04 thru -05

DP Barcode(s): D210080
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Subject: ID# 000100-00740. Difenoconazole (Dividend) in/on Wheat and Animal RACs.

Amendment of 11/21/94.
From: G.F. Kramer, Ph.D., Chemist
To: Cynthia Giles-Parker, PM
Dated: 1/18/95

MRID(s): 434679-01 thru -03

DP Barcode(s): D217119, D217120, and D217121

Subject: ID# 000100-00740. Difenoconazole (Dividend) in/on Wheat and Animal RACs.
Amendment of 6/29/95.

From: G.F. Kramer, Ph.D., Chemist

To: Cynthia Giles-Parker, PM

Dated: 9/13/95

MRID(s):  437037-01 thru -02

DP Barcode(s): None

Subject: PP# 2F04107 and PP#2E4051. Difenoconazole (Dividend). Issues to be presented
to the HED Metabolism Committee on 7/14/94

From: G.F. Kramer, Ph.D., Chemist

To: HED Metabolism Gommittee ‘ ' .

Dated: 7/12/94 : ' '

MRID(s): None

DP Barcode(s): None

Subject: Metabolism Committee Meeting of 7/14/94. PP# 2F4107 and PP# 2E4051.
Difenoconazole (Dividend).
 From: G.F. Kramer, Ph.D., Chemist
To: HED Metabolism Committee
Dated: 7/22/94

MRID(s): None

DP Barcode(s): D216521

Subject: PP# 5E04526. Difenoconazode in or on Imported Bananas. Evaluation of Residue
Data and Analytical Methods.

From: G.F. Kramer, Ph.D., Chemist

To: Cynthia Giles-Parker, PM

Dated: 2/23/96

MRID(s): 436732-01 thru -14

DP Barcode(s): D229926

Subject: PP# 5E04526. Difenoconazole in or on Imported Bananas. Amendment of
8/20/96. Revised Sections B and F and Submission of Confirmatory Method.

From: G.F. Kramer, Ph.D., Chemist ‘

To: Cynthia Giles-Parker, PM

Dated: 10/4/96

MRID(s): 440933-01 thru -02
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DP Barcode(s: D230853

Subject:

From:
To:
Dated:

MRID(s):

PP# SE04526. Difenoconazole in or on Imported Bananas. Amendment of
9/30/96. Revised Section F.

G.F. Kramer, Ph.D., Chemist

Debbie McCall, Acting Section Head

11/13/96

440933-01 thru -02

DP Barcode(s): D249863

Subject:

From:
To:
Dated:

MRID(s):

PP#5E4526. Difenoconazole in or on Imported Bananas. Amendments of 2/21/97
and 3/19/98.

Susie Chun, Chemist

Cynthia Giles-Parker, PM

11/2/98

445189-00 thru -04,

DP Barcode(s): D248285 and D248419

Subject:

From:
To:
Dated:

MRID(s):

PP#2F4107. Difenoconazole (Dividend ®) in/on Wheat and Animal RACs.
Amendments of 7/8/98 and 7/30/98. _

Susie Chun, Chemist -
Cynthia Giles-Parker, PM ’
10/28/98

446020-00 thru -01; 446194-01.

DP Barcode(s): None

Subject:
From:
Ta:
Dated:

MRID(s):

Difenoconazole - Report of the FQPA Safcty Factor Committee.
Brenda Tarplee, Executive Secretary .
Melba Morrow, Branch Senior Scientist

10/28/98

None

DP Barcode(s):None

Subject:

From:
To:
Dated:

MRID(s):

Difenoconazole - Report of thte Hazard Identification Assessment Review
Committee.

Albin Kocialski, Tomcologlst and Jess Rowland, Executive Secretary
George Kramer, PhD, Chemist

9/25/98

None

DP Barcode(s): None

Subject:
From:
To:
Dated:

MRID(s):

Tier 1 FQPA Drinking Water Assessment for Difenoconazole
James Hetrick, PhD, Senior Physical Scientist

Cynthia Giles-Parker, PM

10/28/98

None



DP Barcode(s): D250090, D250397 and D250398

Subject: Dietary Exposure Analysis for Difenoconazole in/on Wheat and Animal
Commodities (2F4107), Import Bananas (5E4526), and Sweet Corn (98ID0040).
Chemical#: 128847.

From: Susie Chun, Chemist
To: Dana Vogel, Chemist
 Dated: 10/20/98

MRID(s): None

DP Barcode(s): None

Subject: Carcinogenicity Peer Review of Difenoconazole [Dividend]
From: Jess Rowland, Toxicologist and Esther Rinde, Ph.D

To: Cynthia Giles-Parker, PM

Dated: 7/27/94

MRID(s): None

DP Barcode(s): D189836

Subject: Difenoconazole: Reglstrant s Response to Deficiencies Cited in Toxicology
Review. _

From: " Jess Rowland, M.S., Acting Section Head

To: Cynthia Giles-Parker, PM

Dated: 9/15/93

MRID(s): 42710010, 42710008, 42710006, 4271005, 42090014 thru 20

(No Accompanying Memo Located)
DP Barcode(s): N/A

Subject: Difenoconazole: 13-week Feeding Study in Rats
From: Ciba-Geigy Corporation

To:

Dated: 1987

MRID(s): 429090022

(No Accompanying Memo Located)
DP Barcode(s): N/A

Subject: Difenoconazole: 28-week Feeding Study in Dogs
From: Ciba-Geigy Corporation

To:

Dated: 1987

MRID(s): 429090012

(No Accompanying Memo Located)
DP Barcode(s):N/A '

Subject: Difenoconazole: 13-week Feeding Study in Mice
From: Ciba-Geigy Corporation
To:
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Dated: 1987
. MRID(s): 429090021

(No Accompanying Memo Located)
DP Barcode(s): N/A

Subject: Difenoconazole: 13-week Feeding Study in Rats
From: Ciba-Geigy Corporation

To:

Dated: 1987

MRID(s): 429090022

(No Accompanying Memo Located)
DP Barcode(s): N/A

Subject: Difenoconazole: 21-day Dermal Study in Rabbits
From: Ciba-Geigy Corporation

To:

Dated: 1987

MRID(s): 429090013

Study: Potential Exposure of Commercial Seed-treating Applicators to the Pesticides
Carboxim-Thiram and Lindane. .
Authors: W.E. Grey, D.E. Marthre, S.J. Rogers
. Location: Bulletin of Environmenta} Contamination and Toxicology 31, 244-250
Dated: 1983
ATTACHMENTS

. Dietary exposure analyses for difenoconazole, 10/20/98

{i. Drinking Water Assessment for difenoconazole, 10/28/98

[II. Metabolism Committee Flow Chart: Carcinogenicity Peer Review of
Difenoconazole, 5/18/94

cc:  PP#35E04526,PP#2F4107, S. Chun, A. Kocialski, D. Vogel)
RDI: Team (11/18/98), RAB1 Chemists (11/19/98); M. Morrow (11/17/98); Risk SARC (12/1/98)
D. Vogel: 804F:CM#2:(703)305-0874
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

s!ﬂ S‘r.,}
" . TON, D C.
; Py 2 WASHING ON, D.C. 20460
. %M d
%, 0‘3
( t.
OFFICE QF
PREVENTION. PESTICIDES. AND
TOXIC SUBSTANCES
MEMORANDUM -
DATE: October 20, 1998

SUBJECT:  Dietary Exposure Analysis for Difenoconazole in/on Wheat and Animal
Commodities (2F4107), Import Bananas (5E4526), and Sweet Com (981D0040).
Chemical#: [28847. DP Barcodes: D250090, D250397, and D250398.

FROM: Susie Chun, Chemist J@:.,u /Uz.______
Registration Action Branch 1
Health Effects Division (7509C)

THROUGH: Melba Morrow, D.V.M., Branch Senior Scientist { /%"
Registration Action Branch 1
Health Effects Division {7509C)

TO: Dana Vogel, Chemist

. | | Registration Action Branch 1
Health Effects Division (7509C)

, Action Requested

Provide an estimate of the dietary exposure and associated risk for difenoconazole resulting from
existing tolerances and proposed tolerance levels for import banapas (SE4526) and sweet com

(98ID0040).

The proposed tolerance levels of 0.2 ppm in/on bananas as a result of a Section 3 request
(5E4526) and 0.1 ppm in/on sweet com as a result of a Section 18 request (98ID0040) were used
in this analysis. Note: Existing time-limited tolerances for the wheat and animal commodities

expire 12/31/98.
Toxicological Endpoints

Acute

The acute anaiysis for difenoconazole used an acute NOAEL = 25 mg/kg/day based on post-
implantation loss and resorption/doe and a significant decrease in fetal weight at 75 mg/kg/day
. (LOAEL) resulting in an acute reference dose (aRfD) of 0.25 mg/kg/day. The acute dietary risk
assessment is required for the protection of the Females 13+ subgroup population from acute
exposure to difenoconazole. For the general population (including infants and children), a dose

1



and endpoint were not selected for this population group because there were no effects observed
in oral toxicology studies including maternal toxicity in the developmental toxicity studies in rats
and rabbits that are attributable to a single exposure [dose] (Memo, A. Kocialski and J. Rowland.
$/25.98).

Chronic

For the chronic analysis, the HIARC selected a NOAEL=0.96 mg/kg/day based on cumulative
decreases in body weight gains at 500 ppm [24.12 mg/kg/day (LOAEL)]. This resulted in a
chronic RfD of 0.01 mg/kg/day (Memo, A. Kocialski and J. Rowland, 9/25/98).

FOPA Recommendation

The HIARC, based on hazard assessment, recommends to the FQPA Safety Commiittee, that 10x
factor for the protection of infants and children should be removed because:

A) Developmental toxicity studies showed no increased sensitivity in fetuses as compared
to matemal animals following in utero exposures in rats and rabbits;

B) The two generation reproduction toxicity study in rats showed no increased
susceptibility in pups when compared to adults; and

2

C) There was no evidence of abnormalities in the development of fetal nervous system in
the pre/post natal studies. Neither brain weight nor histopathology (perfused or
nonperfused) of the nervous system was affected in the subchronic and chronic

toxicity studies.
D) The toxicology data base is complete and there are no data gaps.

This decision was confirmed by the FQPA Safety Factor Committee, which met on October 19,
1998. | ‘

Residue Information

Tolerances for difenoconazole (including time-limited tolerances) are published in 40 CFR
§180.475. For the acute and chronic analysis, published, proposed new tolerance level residues,
and 100% crop treated (%CT) were used.

Resuits

The Dietary Exposure Evaluation Model (DEEM™) analysis evaluated the individual food
consumption as reported by respondents in the USDA 1989-91 Nationwide Continuing Surveys
for Food Intake by Individuals (CSFI) and accumulated exposure to the chemical for each
commodity. A summary of the residue information used in the acute and chronic analyses is

attached (Attachment 1).



Acure Exposure Analysis

The acute analysis estimates the distribution of single-day exposures for the overall U.S.
population and certain subgroups and accumulates exposure to the chemical for each commodity.
Each analysis assumnes uniform distribution of cymoxanil w the commodity supply.

Since the HIARC determined that the only subgroup population of interest was females (13+), no
acute dietary anailysis was performed for the U.S. General Population or Infants and Children.
The acute exposure analysis for female (13+) subgroup was performed using tolerance level
residues and 100 percent crop treated (Attachment 2).

Total from new and published tolerances at the 95 percentile are shown in Table i.

_ Table 1. - Acute Dietary Exposure Resuits

Subgroups (‘EE/?:Y) % RfD
Females (13+/pregnant/not nursing) . 0.000913 <1
Females (i 3+/nursing) ' 0.001079 <1
Females(13-19 yrs/not preg. or nursing) 0.000941 - <1
Females (20+ years/not preg. or nursing) 0.000804 <1
‘ 0.000869

Chronic Analysis

The chronic DEEM™ used mean consumption (3 day average). The results are in Table 2.

Table 2. - Chronic Dietary Exposure Results

Subgroups | ' (tﬁm) % RID
U.S. Population (48 states) 0.000558 56
Non-hispanic other, than black or white> 0.000602 - 6.0
All infants (< 1 year) 0.000741 7.4
Nursing Infants (< 1 year old) 0.000274 2.7
Non-Nursing Infants (< 1 year old} 0.000938 9.4
Children (1-6 years old) 0.001368 13.7
{ chitdren (7-12 years old) 0.000878 8.8
Females (13+/nursing) ‘ 0.000504 5.0
Males (13-19 - 0.000603 6.0

The complete chronic analysis is attached (Attachment 3).
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Conclusions

The acute analysis for difenoconazole is a very conservative estimate of dietary exposure with ail
residues at tolerance level and 100 percent of the commodities assumed to be treated. All
9,RfDs from this analysis were below 1% for the subgroup, females 13+. The results of this
analysis indicate that the acute dietary risk associated with the proposed uses of difenoconazole
in‘on wheat and animal commodities is below the Agency’s level of concern. B

The resuits of the chronic analysis indicate that the chronic dietary risk associated with the
proposed uses of difenoconazole is below the Agency’s level of concem.

Attachment 1: Residue File
Attachment 2; Acute DEEM" analysis (S. Chun, 10/19/98)
Attachment 3: Chronic DEEM™ analysis (S. Chun, 10/19/98)

cc: S. Chun (RAB1); B. Steinwand (CEB1), 2F4107, SE4526, 981D0040

RDI: DRES Team (10/15/98)
S. Chun:804-F:CM#2:(703)305-2249:7509C:RAB1
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Attachment 2: Acute Exposure Analysis

. .3, Environmental Protection Agency Ver. 6.27
ZEEM ACUTE aralysis for DIFENQCONAZOLE {1989-92 data)
zesidue file name: 128847.r91 Adjustment factor %2 NOT used.

10-19-1998/13:36:23 Residue file dated:
0.250000 mg/kg body-wt/day

Analysis Zane:
Acute Reference Dose (aRfD) =

10-19-1%98/13:33:14/8

Run Comment: J. Vogel, 9BID0040 (corn), 2F4107 (wheat & animal), SE4526 (banan
as! -
Females (l3«/preg/not nsg) Daily Exposure Analysis f/
------------------------------ {mg/kg body-weight/day)
per Capita per User
Mean 0.000448 0.000448
Standard Deviation 0.000222 0.000222
Standard Error 0.000011 0.000011
Percent of aRfD 0.18 0.18
Percent of Person-Days that are User-Days =100.00%
Estimated percentile of user-days exceeding calculated exposure
in mg/kg body-wt/day and corresponding percent of aRfD
Percentile Exposure % arRfD Percentile  Exposure % aRfD
90.00 0.000213 0.09 10.00 0.000768 G6.31
80.00 0.000276 0.11 5.00 0.000913 0.37
70.090 0.000313 0.13 2,50 0.000976 . 0.39
60.00 0.000350 0.14 1.00 " 0.001182 0.47
$0.00 0.000394 0.16 G.50 0.001279 g.51
40.00 0.0004539%9 0.18 0.25 0.001327 0-.53
30.00 0.000528 0.21 0.10 0.001400 0.56
20.00 0.000600 0.24
Estimated percentile of per-capita days exceeding calculated exposure
in mg/k¢ body-wt/day and corresponding percent of aRfD
Percentlle Exposure % aRfD Percentile Exposure % aRfD
30.00 0.000213 0.09 10.00 0.000768 0.31
80.00 . 0.000276 .11 5.00 0.000913 0.37
70.00 0.000313 - 0.13 2.50 0.000976 0.39
60.00 0.000350 G.14 1.00 0.001182 0.47
50.00 0.000394 0.16 g.50 0.001279 0.51
40.00 0.000459 Cc.18 0.25 0.001327 0.53
30.00 0.000528 0.21 0.10 0.0061400 0.56
20.00 0.000600 0.24

—~

@ e et . T = - o . A oy T L A S e T )y S o e S Rk . Wl e o e ke o S

1/ Analysis based on all three-day participant records in CSFII 1989-92 survey.



J.3, Znvircnmental Frotection Agency Ver., £.27

“

SEZIM ACUTE ana.ysis f£or OIFENQCONAZOLE : (1989~32 darta;
nes.due file name: 128847.r91 Adjustment factor #2 NOT used.
Arna’ysis Dane: 10-19-18%8/13:36:23 Residue file dated: 10-19-1998/13:323:14/,8
Azute 2aeferenze Dose (aRfD) = 0.250000 mg/kg body-wt/day
Temales (l13-/nursing} Daily Exposure ARnalysis
----------------------- img/kg body-weight/day)
per Capita per User

Mean 0.000504 0.0005%04

standard Deviaticn 0.000290 0.00Q0290

5tandard Error 0.000020 0.000020

Percent of aRfD 0.20 0.20

Fercent of Person-Days that are User-Days =100.00%

Estimated percentile of user-days exceeding calculated exposure
in mg/kg bhody-wt/day and corresponding percent of aRfD

Percentile Exposure % aRfD Percentile Exposure . % aRfD
90.00C 0.000169 0.07 10.00 0.000947 0.38
80.00 0.000246 0.10 5.00 0.001079 0.43
70.00 0.000310 0.12 2.50 0.001178 0.47
6C.00 0.00038e6 0.15 1.400 0.001303 0.52
50.00 0.000443 0.18 0.50 0.001389 0.56
40.00 0.0060529 0.21 0.25 0.001432 0.57
30.00 Q.000623 £.2% 0.10 0.001458 0.58
20.00 0.000752 .30 )

Estimatec percentile of per-capita days exceéding calculated exposure
in mg/ky body-wt/day and corresponding percent of aRfD

Percentile Exposure % aRfD Fercentile Exposure % aRfD
30.00 0.000169 Q.07 10.00 0.000947 0.38
80.00 0.000246 0.10 5.00 0.001079 - 0.43
70.20 0.000310 0.12 2.50 ©0.001178 0.47
60.00 0.000386 0.15 1.00 0.001303 0.52
50.00 0.000443 0.18 0.50Q 0.001389% G.58
40.00 0:000529 0.21 0.25 0.001432° 0.57
30.00 0.000623 0.25 * 0.10 0.001458 0.58
20.00 0.000752 a.30



U.3. Envirsnmental Protection Agency ver. .27

CEEM ACUTE analyslis for DIFENCCOMNAZOLE . {1989~%2 Jdata)
Pesidue file name: 123847.r91 Adjustment factor #2 NOT used.
Ana.ys.s TCate: 10-19-1988/13:36:23 Residue file dated: 10-19-19968,/13:33:14/8
Acuze Reference Dose (aRfD! =  0.250000 mg/kg body-wr/day
SRR S SR T I T R R S R T T I R S S T S S I I T T R E R S S R T I T S A S R O E T E o E T R m T e e
Females :12~-.8 yrs/np/nn) Daily Exposure Analysis
—————————— e {mg/kg body-weight/day)
per Capita per User

Mean 0.000482 0.000483

jtandard Deviation 0.000259 0.000258

Standard Error 8.000008 0.000006

fercent of aRfD 0.19 0.19

Percent of Person-Days that are User-Days = 99,80%

Estimated percentile of user-days exceeding calculated exposure
- 1n mg/kg body-wt/day and corresponding percent of aRfD

Percentile Exposure % aRfD Percentile Exposure % aRfD
90.00 0.000209 0.08 " 10.00 G.000833 0.33
80.00 0.000266 0.11 5.00 0.000%41 0.38
70.00 0.000320 - 0.13 2.50 0.001071 0.43
63.00 0.000384 0.15 1.00 - 0.001240 0.50
50.00 0.000441 0.18 0.50 6.001582 0.63
44.00 0.000494 0.20 0.25 0.001762 0.70
30.00 0.000566 0.23 0.10 0.001862 ° 0.74
20.00 0.000681 0.27

Estimated percentile of per-capita days exceeding calculated exposure
in mg/kg body-wt/day and corresponding percent of aRfD

Percentile Exposure % aRfD Percentile  Exposure % aRfD
50.00 0.000205 0.08 10.00 0.000833 0.33
80.00 0.000265 0.11 5.00 0.000941 .38
70.0Q ¢.000319 0.13 2.50 0.001071 0.43
60.00 0.000383 0.15 1.00 © 0.001240 0.50
50.00 3.000449 0.18 . 0.50 0.001581 0.63
40.00° 0.00049%4 0.20 ’ 0.25 ~ 0.001762 0.70
30.00 0.000585 - 0.23 0.10 0.001862 0.74
20.00 0.000680 0.27



U.s. Environmental Protection Agency
CEEM ACUTE analysis for DIFENOCONAZOLE
Residue file name: 128847.r91

Ver. £.27
(1989-92 data)
Adjustment factor #2 NOT :sed.
Analysis Tate: 10-19-1998/13:36:23 Residue file dated: 10-19-1998/12:33:14/8
Acute Reference Dose (aRfD) = 0.250000 mg/kg body-wt/day

E - T R -_—.==========:=========:==.-==:=-.==========-_—:==-_"====================:=========

Temales {(Z2C+ vyears/np/nn)

Daily Exposure Analysis
{mg/kg body-weight/day;

per Capita per User
Mean 0.000376 0.000377
Standard Deviation 0.000226 0.000225%
Standard Error 0.000002 0.000002
Percent of aRfD 0.15 0.15

Percent of Person-Days that are User-Days = 99.75%

Estimated percentile of user-days exceeding calculated exposure
in mg/kg kody-wt/day and corresponding percent of aRfD

Percentile Exposure % aRfD Percentile Exposure % aRfD
80.00 ¢.000145 0.06 10.00 0.000676 0.27
80.00 0.000199 0.08 5.00 0.000804 0.32
70.0Q0 0.000242 0.10 2.350 0.000943 0.38
60.00 £.00028¢6 0.11 1.00 0.001129 0.45
50.00 0.000331 9.13 0.50 - 0.001318 0.53
40.00 3.000381 .15 0.25 0.001497 0.60
30.00 0.000445 0.18 0.10 0.001682 T 0.67
2G.00 0.000533 0.21

Estimated percentile of per-~capita days exceeding calculated exposure
in mg/ kg body-wt/day and corresponding percent of aRfD

Percentile Exposure % aRfD Percentile  Exposure % aRfD
90.00 3.000142 0.06 10.00 0.0006786 0.27
80.0C 0.000198 0.08 5,00 0.000804 0.32
70.00 0.000241 .10 2.50 .0.000942 0.38
60.00 0.000285 g.11 1.40 0.001129% 0.45
50.40 3:000330 D.13 0.50 0.001318 0.53
40.00 - 0.000381 0.15 ’ 0.25 0.001496 0.60°
30.00 0.000445 0.18 0.10 0.001682 0.67
20.00 0.000532 0.21

10
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U.8. Envirpnmental Frotect:ion Agency
ODEEM ACUTE arna.ysis for DIFENOCCONAZOLE
Residue file name: 128847.r51

Analiysis Date: 10-19-1998/13:36:24
Acuce Reference Dose (aRfD) =

Yer, ©.27
(1983-92 data)

Adjustment factor #2 NOT used.
Residue file dated: 10-19-1998/13:33:14/8

e e et b T RS S T T R I N R T s s e T T e N TS S =
Temales :.23-32 years) Dally Exposure Analysis
------------------------ {mg/ kg body-weight/day}
per Capita per User
Mean 0.000403 0.000404
3tandard Deviation 0.000238 0.000238
$tandard Error Q0.000002 4.300002
Percent of aRfD 0.16 0.16

Percent of Person-Days that are User-Days = 99,76%

Estimated percentile of user-days exceeding calculated exposure
in mg/kg bedy-wt/day and corresponding percent of aRfD

Percentile Exposure % aRfD Percentile Exposure % arfD
90,00 0.000155 Q.06 10.00 0.000721 0.29
80.00 0.000215% 0.09 5.00 0.000869 9.35
70.00 0.000261 0.10 2.50 ¢.0010610 Q.40
60.40 0.000307 0.12 1.00 0.001188 0.48
50.00 0.000357 0.14 0.50 0.001412 0.56
40.00 0.000412 0.1¢ 0.25 0.001562 0.862
3G.00 0.000478 0.19 0.10 0.001715 T 0.69
20.00 0.000570 0.23

Estimated percentile of per-capita days exceeding calculated exposure
in mg/kg body-wt/day and corresponding percent of aRfD

Percentile  Exposure % aRfD Percentile  Exposure % aRfD
%0.00 0.000152 0.06 10.00 0.000721 0.29
80.00 0.000214 g.09 5.00 0.000869 0.35
70.00 0.000260 0.10 2.50 0.001010 0.40
60.00 0.000307 0.12 1.00 0.001188 0.48
5¢.00 ¢.000356 0.14 0.50 0.001412 0.56
40.00° 0.000411 0.16 0.25 0.001561 0.62
30.00 0.000478 0.19 3.10 0.001715 D.69
20.00 0.0005869 0.23

11



.5. Environmental Protection Agency ver. ¢€.27

DEEM AZUTE analysis for DIFENOCONAZOLE (1989-92 data)
Res.due file name: 128847.r91 Adjustment factor #2 NOT useqd.
analysis Pate: 10-19-1998/13:36:24 Residue file dated: 10-1%-1598/13:33:14/3
acute Refer=nce Dose (aRfD) = 0.250000 mg/kg body-wt/day

Eun cSommenc: D. Vogel, 98ID0C40 icorn), 2F4107 (wheat & animal), 5E4%24 (banan
asi

Summary calo.lations:

95th Percentile 9%th Percentile 99.9 Percentile

Exposure % aRfl Exposure % aRfD Exposure % aRfD
Females {l13+/preg/not nsg):

0.000913 8.37 0.001182 0.47 0.001400 0.%56
Females (l2+/nursing): '

0.001079 0.43 0.001303 0.52 0.001458 0.58
Females (13-19 yrs/np/nn):

0.000941 0.38 0.001240 0.50 0.001862 0.74
Females (2(+ years/np/nn):

0.000804 0.32 0.001129 0.45 0.001682 0.67
Femzles {(13-350 years): . .

0.000C869 0.35 0.001188 0.48 0.0017L5 0.69

12



Attachment 3: Chronic Exposure Analysis

J.5. Envircnmental 2rotection Agency : Ver. £.12

DEEMB89N CHRONIC analysis for DIFENQUONAZOLE $1989-32 data)
RPesidue file name: 128847 Adjustment factcor #2 NOT used.
Analys.s Danta 10-19-1398 Residue file dated: 10-19-193%8/13:33:14/8
Reference Zose (RED, CHRONIC) = 0.010000 mg/kg body-wt/day

COMMENT 1: . Vogel, 98ID0040 (corn), 2F4107 (wheat & animal), 5E452¢ (bananas)

e e ot o e e ket P o o e = - —— = o = . 4 = Y = R L e L S B A e - kB e A= = — s - — —

Population . mg/kg Percent of

Subgroup body wt/day REfd
U.S. Pop ~ 48 states - all seasons 0.000558 -g‘G;---
U.S. Population - spring season 0.000545 5.5%
U.S. Population - summer sSeason 0.000563 . 5.6%
U.3. Population - autumn season 0.0005686 5.7%
U.3. Population - winter season 0.000555 5.6%
Northeast region - 0.000548 5.5%
Midwest region 8.000573 5.7%
Southern region 0.000562 5.6%
Western region ) 0.000541 5.4%
Pacific Region ) 0.000532 5.3%
Hispanics : 0.000570 ' S.7%
Non-hispanic whites 0.000555 S5.5%
Non-hispanic blacks 0.000559 5.6%
Non-hispanic other than black or white 0.000602 6.0%
21l infants (<1l year) 0.000741 7.4%
Nursing infants (<1 year} 0.000274 ) 2.7%
Non-nursing infants (<1 year) 0.000938 9.4%
Children {1-3 years) : 0.0013¢68 13.7%
Children {7-12 years) 0.000878 8.8%
Females (13-19% yrs/not preg. or—nurﬁing) 0.000483 4.8%
Females (20+ years/not preg. or nursing) 0.000380 3.8%
Females (13-30 years) 0.000404 4.0%
Females (13+/pregnant/not nursing) 0.000448 4.5%
Females (13+/nursing) s 0.000504 _ 5.0%
Males {13-19 years) 0.000603 €.0%
Males (20+ years) 0.000430 1.3%°
Senicrs (553+) 0.000383 3.8%

e o - i t 1 i i . S Al L 8 T Tk o (] S0 8 o S o o S R S0 S RS RS e =
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PC Code No: 128847

MEMORANDUM
SUBJECT  Tier 1| FQPA Drinking Water Assessment for Difenoconazole

FROM: James Hetrick, Ph.D., Senior Physical Scientist
Environmental Risk Branch {
Environmental Fate and Effects Division

THRU: Arnet Jones, Branch Chief
Environmental Risk Branch I
Environmental Fate and Effects Division

TO: " Cynthia Giles-Parker, PM 22
Registration Division (7505C) '

The FQPA drinking water assessment for difenoconazole is tentative because there are

msufficient data to complete a quantitative environmental fate and transport assessment using Tier
1 FQPA models. Since difenoconazole is used solely as a fungicide on the seed coat of smali
grains (e.g., wheat) to control soil-borne fungi, it is not expected to pose a major threat to ground
and surface waters. In order to conduct Tier I modeling for difenoconazole, the following
assumptions were made: 1.) Complete dissociation of difenoconazole from the seed coat is
assumed; 2.) Difenoconazole is persistent (t,,=365 days) and mobile (K,=0.0) in terrestrial and
aquatic environments; and 3.) The maximum difenoconazole application rate is 0.01498 Ibs ai /A, '
which accounts for a maximum wheat application rate of 60 Ibs seed/A treated with 11 g ai/100
kg seed. The seeding rate for wheat was taken from information on the internet
(http://www.cargill.com/aghorizons/sgronomics/planting.htm). These modeling assumptions are
expected to yield highly conservative estimates of difenoconazole concentrations in drinking
water. EFED recommends that the registrant submit aerobic soil metabolism and batch '
equilibriurn data to provide a limited understanding on the fate and transport of difenoconazole.
Additional environmental fate data (e.g., terrestrial field dissipation) may be needed to confirm
routes and rates of dissipation under actual use conditions.



100-778) indicates the maximum (acute endpoint) and 56 day average (chronic endpoint)
concentrations of difenoconazole in surface water are not likely to exceed 0.837 and 0.835 pg/L,
respectively. The Tier 1 SCI-GROW modeling predicts that ground water concentrations of
difenoconazole is not likely to exceed 12.08 ug/L.

. Tier | GENEEC modeling for the maximumn application rate of Dividend 0.31 FS (EPA Reg. No.

Model Input Parameters

The following data were used for input into the Tier | GENEEC (version 1.2) and SCIGROW
(version 1) modeling for difenoconazole:

Parameter Value Source

Soil K, Omlg* No Data
Aerobic soil half-life 365 days* No Data
Aerobic aquatic half-life - Stable No Data
Photolysis Half-life (pH 7) Stable No Data
Hydrolysis (pH 7) — Stable MRID 42245127
Water Solubility 3,300 mg/l Parsons 1/11/94

* Difenoconazole is assumed to be persistent (t,,=365 days) and highly mobile (K_=0.0) in the

. absence of data. :



Carcuino genicity reer Review of Difencconazole
May 18, 1994

;

¢ '-O /«- l | -@-@.-
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Ccipll!tll Ocine

Figure 1. Proposed Metabolic Pathway of Difenoconszole (CGA 189374] in Rats.
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SUPPLEMENTAL LABELING E P T E D
Page 1 of 1 22 g4
DIVIDEND® FUNG
ndse ihe Federal
M Tl
2y gmsadad. for the pesdcide
- . erad .
Pa N9 100’7ﬂ 2

Active Ingredient:
{(2S,4R)/{2R,48)}/[{2R,4R/25,4S})]
1-{2-{4-(4 -Cl}lorophenoxy) -2-chlorophenyl] -4-

Inert Ingredients; ' -y i)
Total. 10020%
100.0% —

KEEP OUT OF REACH OF CHILDREN,

CAUTION

Si usted no entiende la etiqueta, busque a alguien para que se la explique a usted en detalle. (If
you do not understand the label, find someone to explain it to you in detail.)

All applicable directions, resmctwns. ‘and plmo»omhe BPA-regnmed Dmd-nd label are
to be followed. _ , '

This label must be in the possession of the user at the time of plniting or pesticide application.

DIRECTIONS FOR USE

~ Itis a violation of federal law to use this product in a manner inconsistent with its labelmg

FAILURE TO FOLLOW THE DIRECTIONS FOR USE AND PRECAUTIONS ON THIS
LABEL MAY RESULT IN POOR DISEASE CONI'ROL CROP INJURY AND/OR ILLEGAL
RESIDUES. :

Donotplanunycropetherthmwhesmﬂnnwdaystoﬁeldswhlchumdseedsmplmﬂ

Dividend® trademark of Ciba-Geigy Corponnou S Joee,
U.S. Patent No. 5, 266 585 h “sen
©1995 Ciba-Geigy Corporation: ' teerea ot
Clb&Cl‘Op Pl‘mm ) . - GO:OO: ....u:
Seed Treatment Products _ .o ITLN
Ciba-Geigy Corporation > St
Gmnm NC CGA ’ 2 e



K | H;?‘ ?{ed
Uigfy e )

Bocklet Master Label

. Al \A.éB:\II;:Ii;Tﬁ ) o }Ls. +’

1n [CPA Letter Dated:

Ft
J"\‘\.a d

ivi Uader the chcr:l msecticide
Pangicide Egaskide, snd Rodeaucide Act
Fungrede <« gmended, for e pesticide

rag,-s :cred under EP Rﬁ No.
/cC = 79C

A seed treatment for control of diseases of

For use only by commercia. seed treaters

Active Ingredient:
r(zs 4R}/ (2R, 4S)1/[ (2R, 4R/2S, 45) ]
{2 E4 (4-Chloroohe 1ORY) 2—chlorcphenyl] 4-

lna:t_lns:.esiiﬁnr.:: S — £7.2%
: . 100.0%

. . o ~ ™ ‘:.JJ
‘II' | C e TR A -
[P
“. .. Standard Measure

30 Gallons
U.S. Standard Measure

KEEF QUT OF REACH OF CHILDREN.

CAUTION

See additional precautlonary statements and dzrections for use
irside booklet.

EPA Reg. No. 100~ EPA Est. 100-

CGA 128L1 (gals.)
CGA 128L3 (30 gals.)



DIRSITIONS FIR USE AND CONDITIONS OF SALE AND WARRANTY

© IMPCRTANT: Read the entire Directions for Use and the.Conditions
of Sale and Warranty before using this product. If the terms are
not acceptable, retura the unopened product container at once.

Condizions of Sale and Warranty

The Lizegtiopns for Use of this product reflect the opinion of
experts based on field use and tests. The directions are

believed to be reliable and should be followed carefully.
However, it 1s impossible to eliminate all risks inherently
associlated with use of this product. Crop injury,
ineffectiveness, or other unintended consequences may result
because of such factors as weather conditions, presence of other
materials, or the manrer of use or application, all of which are
beyond the control of Ciba-Geigy or the Seller. All such risks
shall be assumed by the Buyer. _

Ciba-Geigy warrants that this product conforms to the chemical
description on the label and is reasonably fit for the purposes

referred to in the Directions for Use subject to the inherent .
risks referred to above. Ciba-Geigy makes no other express or .

. . > T'3=m

esuiti i i + Ciba-Geigy
and the Saller offer this product, and the Buyer and user accept
~it, subject to the foregoing iti , v,
which may be varied only by agreement in writing signed by a
duly authorized representative of Ciba-Geigy. -



e tZCTIONS TOR USE

It is a viclation of federal law to use this product in a manner
rnconsistent with its labeling.

Not for-useon agricuyltursl establismmests: in-ho)
Rlanter-bo#f slurry-Kok,. or, othe# ses PRI
or immediately boto:.wplantﬁng

FAILURE TO FOLLOW THE DIRECTIONS FOR USE AND PRECAUTIONS ON THIS
LABEL MAY RESULT IN CROP INJURY, POOR DISEASE CONTROL, AND/OR
ILLEGAL RESIDUES.

ﬁene:al.&nin:mation

Cividend is a systemic seed dressing which controls or sup-
presses certain seed-borne, soil-borne, and fall season foliar
diseases of whear. An EPA-approved coloring agent, Pigment Red
48, has been added to the formulation.: ) _

1‘ . -

Dividend should be applied as'am:qugh S
standard slurry or mist-type co al seed S. Prepark a
slurry by mixing Dividend in up to 16 f1l. oz. of water per 100
1bs. of seed. Mix the slurry thoroughly with the seed to provide

uniform coverage.

Wheat

_Apply Divicend to wheat 3 ha rates given in thc table




\

,

‘PURJIUONW ‘PIOSBUUTW ‘elojyed :uaom,.uuoxwo.cuuoz ‘PACRIGEN ‘TINOESIH ‘OpPRIOTOD
‘sesuey ‘PwoOYEINO ‘Sexad] :593el1s HBuUrmMOT(O3 Byl utl pasa aq >ﬂ=o prnoys 8jex °zo .Au_v\ﬂ YL

- +gn1tbaedey pue

wnt{j1otuag se yons swstuebro orrdydordes Aq sasned ssoyl IpnIdUY PO ITOXIIUOD £30X PIBE TRIGUID,

01 butrpioooe asprotbhuni @311) 96N ‘EVEEVSIP  IRTTOZ 989Uy} JO TOIJUOD UOEEeS

ung UoWWoD aUIOQ«TOS pUER BUIOq-poOes YIOq S[0IJUOD PUSPTATA:

- [0I3U0D P9SEISTP [BIDI8wWwWoD 103 erqeidecde pexeprsuod Arrexsusb eyl moreq 19A0Y
e j]P [OIJUOD JUIISTSUOD 10 100d 03 poob wWoxI T[OIJUOD DTILIAS UPOW I0YIYS UED [OIJUOD Tetrlred,

,n:oﬁuo:uuncﬂ_wvnaa
11n3 xo4 ‘burjuerd

1931Je §)Y29M XIS I6ITJ 8Y) I0J ILOYM 103UTM UT yojorq jeey errojzdeg uosees Tiel pue ‘jenx
adT13s i3 ‘ISNI Jeay uosess (e ‘mepyiTw Aiopmod uoseas [{el 3O To0xuod sepiacad puepratd,

INWS V8007
Jung uUowWWIO)

'ZO0 13 #/1
qeds poeg wntaesng _
,810¥ peas TeriIoudd

- INWE 85001
etx03des suxoq-poss

anls beta
(~dds snroqrry20)) Jung jaemg '
0¥ 100Jd UQUNIC) _ cung - uoamo) ‘zo "1y /1
_ Qqeds pees. wniiesng
,§304 P8Ag [eaouadn
11v-9)el : erxojdes auigq pees
J0Y¥ umO1) wntiesng 3sny adyi3s uvoseas tred - nwg betrd
J0¥ jooy wntiesng yojord jea] etriojdas uosesg (1ed WS BE001]
(-dds snjoqoriyo0)) Isny Jeo] uoseas [red jung jmeaq .
304 1004 UOWWO) MAIPTTH A18pmod UOEPag fTed .ulzm uowWo ) *ZO ‘13 1
(PBTT0IJUO) ) .AMWxAOHucoo ‘ :
Arrerizeg saseastq ESERISTI(] umaaOk\conmmm 1Ted PaIToIIuUO) $OELBET(] IMD/03ey

IPOYN TOJUTM
ONFJIAIQ




DIVIDEND
&pzinq Wheat
Rate/CWT Diseases Controlled
1/2 fl. oz. Common Bunt-

Seed-borne Septoria
Loose Smut

General Seed Rots?

Fusarium Seed Scab
1/4 fl. o0z.° Common Bunt

Loose Smut

‘Dividend controls both seed—borne and soil-borne common bunt,

‘General seed rots controlled include those causes by saprophytic
organisms such as Penicillium and Aspergillus.

The 1/4 £fl. oz. rate should only be used in the followxng
states: Texas, Oklahoma, Kansas, Colorado, Missouri, Nebraska,
North Dakota, South pakota, Minnesota, Montana. |

ﬂrederal law requires that bags containing treated seeds ,
e labeled with the following information: "This seed has
been treated with difenoconazole fungicide. Do not use for feed,
food, or oil purposes.. Store away from feeds and foodstuffs."
If necessary, use with an EPA-approved dye or colorant that
imparts an unnatural color to tho seead.

s_tozage_and_niﬁmﬂl

Do not contaminate water, food, or feed by storage, disposal or
cleaning of equipment. whstcs rosultznq from the use of this
‘product may be disposed og_on site or at an approved waste
disposal facility.

(For one gallon)

SR ]

Do not reuse empty container. Triple rinse (or equivalent), then
offer for recycling or reconditioning, or puncture and dispose of
in a sanitary landfill, by incineration, or by open buraing, if
allowed by state and local authorities. If burned, koop out of
smoke.



(For 20 gallons) . '\‘( ‘-
| L | bissoial | (O

Re¢er to label on container for refilling and disposal
structions.

For minor spills, leaks, etc., follow all precautions indicated
on tnis label and clean up immediately. Take special care to
avoid contamination of equipment and facilities during cleanup
and disposal of wastes. In the event of a major spill, fire, or
other emergency, call 1-800-888-8372, day or night.

Precautionary Statements
CAUTION

Causes moderate eye lrrl*atlon. Avoid contact with eyes or

clothing. Harmful if inhaled or absorbed through skin. Avoid

breathing vapor or spray mist. Wash thoroughly with scap and

water after handling. Remove contaminatod clothing and washJ

before reusa. 7

If in eyes: Flush eyes with plenty of water. Get medical
attention if irritation persists.

If inhaled: Move victim to fresh air.

if on skin: Wash with plenty of scap and water. Get medical
: attention if irritation persists.

Note tg Physician: If Lngested, induce emesis or lavage stomach
Treat symptomatlcally. _ ‘

Epvironmental. Hazards :‘a,.

g . i jldlife. -
eams, ponds, tidal marshes and esfuaries. A
terrestr:al usps, do no 1 77 or to areas
where rwater is present, or to intertidal areas below the.
mean high water mark. Do not contaminate water when disposing of

equipment wash waters or rinsates.
1f treated seed is spilled outdoors .or in areas accessible to

birds, promptly clean up or bury to prevent ingestion.




cLvidend® trademark of Ciba-Geigy Corporation
U 3. Patent No. 5,266,585 )

. © 1994 Ciba-Geigy Corporation

Civa Crop Protection

Seed Treatment Products
Ciba-Geigy Corporation
Greensboro, North Carolina 27419

CGA 128L1 (gals.)
CGA 128L3 (30 gals.)

(GANNONC . LABELD\LBL-D~MS-WORD]DIVID~A - 6/30/94




{For, 1 Gallon)
Pressure ‘Sensitive Label
Master Label

Dividend®
fungicide

A seed treatment for control of diseases of cereals

For use only by commercial seed treaters

Active Ingredient:

-{2—[4 (4~ Chlorophenoxy)~2 chlorophenyl}-&-
mmnm4 67.2%
Total: ~ 100.0%

See directions for use in attached booklet.

i I

One Gallon
U. 8§, Standard Measure

KEEP QUT OF REACH OF CHILDREN.
CAUTION
‘Em.mmug—w . .
. ) - . - B

Causes moderate eye irritation. Avoid contact. with eyes or

clothing. Harmful if inhaled or absorbed through skin. Aroiar'

breathing vapor or spray mist. Wash thoroughly with socap and
water after handling. Remove contaminated clothing and wuh
before reuse,

- L ,

I1f in eyes: Flush eyes with plenty_of water. Get medical
attention if irritation persists..

If inhaled: Move victim to fresh air.

If on skin: Wash with plenty of soap and water. Get medical
" attention if irritation persists. :



Note to Physician: If ingested, induce emesis or lavage stomach.
Treat symptomatically.

— h .
.
snvironmental Hazards

This product is toxic to fish and other aquatic wildlife. Keep
out of lakes, streams, ponds, tidal marshes and estuaries. For
rerrestrial uses, do not apply directly to water, or to areas
where surface water present, or to intertidal areas below the
mean high water mark. Do not contaminate water when disposing of
egquipment wash waters or rinsates.

If treated seed is spilled cutdoors or in areas accessible to
birds, promptly clean up or bury to prevent ingestion.

Dividend® trademark of Ciba-Geigy Corporation
U.S. Patent No. 5,266,585

EPA Reg. No. 100- EPA Est. 100~
©1994 Ciba-Geigy Corporation
‘Ciba Crop Protection

Seed Treatment Products ) _
Ciba~Geigy Corporation L

AT FE

Graensboro, North Carolina 27419 B i .
CGA 128L1 '
Ciba -

[ GANNONC . mgw\mz.-n-us-woﬁn-wzwn-x ~ 6/30/94
June 30, 1994- Ccrroctcd‘ plant back -

statement, added Pksa-liﬂ

-~ . _ - statement for seed trt.,
: ' Crop Protection, 30
gallion refillable
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U.S. ENVIRONMENTAL PROTECTION AGENCY : EPA Reg. Dat uance:
"fmm,&' Office of Pesticide Programs Number : 1 ste of 1ss *

0 Registration Division (7305C) '

£$ 401 % st., S.W. 100-740 e
"3 Mashington, 0.C. 20460 Term of lssuance:
* ' $
4 et Conditiona
NOTICE OF PESTICIDE: 1

_X  Registration
Reregistration Name of Pesticide Product:

Dividend Fungicide

{under FIFRA, as amended)

Name and Ackiress of Registrant {include 2IP Code):
Ciba-Geigy Corporation

P.O. Box 18300

Greensboro, NC 27419-8300

| Mote: Changes in labeling differing in substance from that accepted in connection with this registration must
be submitted to and accepted by the Registration Division prior to use of the label in cn-om In any
correspondance on this product aluays refer to the above EPA registration cumber.

On the basis of information furnished by the registrant, the sbove named pesticide is hcr.by
registersd/reragistered Under the Federal Insecticide, Fungicide snd Redenticide Act.

Registration iz in no way to be construed as an srciorsement or recommendation of this product by the Agency.

In order to protect heaith and the envirorment, the Administrator, on his motion, may et any tise suspend or
cancel the registration of a pesticide in sccordence with the Act. The scceptance of any nams in connection
with the registration of & product under this Act is not to be construsd as ﬁvim the registrant a rigg to
exclusive use of the name or to its use §f it has been covered by others.

This product is conditionally registered in accordance with$
‘ FIFRA sec. 3(c)(7)(C) provided that you:

. : 1. Submit by December 31, 1998 the following studies
conducted on accordance with tho Good Laboratory Practice
Standards, 40 CFR Part 160 and appropriate test guidelines as
referenced in EPA‘s Data Requirements for Registration :
Regulat1ons, 40 CFR Part 158:

a. Stability ot the Technical Grade Active Ingredient
(TGAI)to Metal Ions Study [Guidolinn Line Number (GLN)
63-13]

Storage Stahiliey at Difcnaaonazoh in other’ mw
Agricultural COnnoditios (GLN 171-4(e)]

c. Additional Wheat ?1316 Residue Trials [GLN 171-4(Kk)]. .

2. Make the following label changes listed below before you
release the product for shipment:

a. Add the phrase, "EPA Reg. No. 100-740".

b. On the front panel delets "cereals® and sbecify '

"wheat™®.
. Signature of Approving Official: Date:
S | | F-z-74

l' orm 8570-6



page 2
EPA Reg. No. 100-740

c. Modify the Environmental Hazard Statement so it reads
as fallows:

This product 1is toxic to fish and aquatic
invertebrates. Do not apply directly to water, or
to areas where surface water is present or to
intertidal areas below the mean high-water mark.
Do not contaminate water when disposing of
equipment washwaters or rinsate. -

d. On the 30 gallon container 1label, if the
precautionary statements do not appear on the front
panel, add,  in close proximity to the Signal word
CAUTION, a referral statement to see side panel for
additional precautionary statements.

3. Submit production information (pounds or gallons produced)
for this product for the fiscal year in which the use on wheat is
conditionally registered, in accordance with FIFRA section 29. The
fiscal year begins October.1, and ends September 30. The product
information will be suhmitted to the Agency no later than
November 15, followxng the end of the preceding fiscal year._

This intormation is to be subnitted to: 5§~

Registration Support Branch ' :

Registration Division (7505W) -
- Environmental Protection Agency

Washington, DC 20460

4. Submit one (1) copy of your final printed labeling before
you release the product for shipment. Refer to the A-79 enclosurc
for a further description of final printed labeling.

If these conditions are not complied with, the registration
will be subject to cancellation 1in accordance with FIFRA
section 6(e). Your release for shipnant of thc product constitutes
acceptance-of these conditions.

A stamped copy of the label is enclosed for your records.

Cynthia Giles-Parker

Product Manager (22)
Pungicide-Herbicide Branch
Registration Division (7505C)

Enclosure

|



Tecnrn.-al CTGA-189374

For Sormulation into
Znd-tUse Fungicide Products

Active Ingredient: Difenoconazole

(CAS #119446) *
Other Ingredients: .

Total: 100.0%
110.1 Pounds (50 Kgq) or 88.2 Pounds (40 kg)

Net Weight Net Weight

EPA Reg. No. 100-739 EPA Est. 34630-SW-1

KE!P QUT OF REACH OF CHILDREN.
CAUTION
Procautionary Stnc-n.ntl

Hazards to Humans and Dun.stic Ani-alt

Harmful if swallowed, inhaled, or absorbed through skin.
Causes moderate eye irritation. Avoid contact with skin,
eyes, or clothing. Avoid breathing vapor or spray mist. |
Wash thoroughly with soap and water after handling. Remove
contaminated clothing and wash before reuse. ‘

Statement of Practical Treatment

If swallowed: Call a physician~or Poison Control Center.
Drink 1 or 2 glasses of water and induce
vomiting by touching the back of throat with
finger. Do not induce vomiting or give

- anything by mouth to an unconscious person..

"'" -

If in eyes: Flush eyes with plenty of water. Get medicail

acttention if irritation persists.

Move victim to fresh air.

"

If inhaled

If on skin: -~ Wash with plenty*of soap and water.  Cet
medical attention if irritation pq;s;sts

wisth COMMENTS
in EPA Lottor Dated
MAY |8 1998

'.I:ﬁ,p;*.',l o
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Note to Physician: If ingested, induce emesis or lavage
stomach. Treat symptomatically.

Environmental Hazards

This product is toxic to fish and other aquatic
invertebrates. Do not discharge effluent containing this
product into lakes, streams, ponds, estuaries, oceans, or
other waters, unless in accordance with the regquirements of
a Nat:onal Pollutant Discharge Elimination System (NPDES)
permit and the permitting authority has been notified in
writing prior to discharge. Do not discharge effluent
containing this product to sewer systems without previcusly
notifying the local sewage treatment plant authority. For
guidance, contact your State Water Board or Regional Office
of the EPA.

DIRECTIONS FOR USE AND CONDITIONS OF SALE AND HlRRANTf

IMPORTANT: Read the entire Directions for Use and the
Conditions of Sale and Warranty before using this product.
If the terms are not accéptable, return the unopened product .
container at once. A

N, FARITE

coum-rrous' OF SALE AND WARRANTY

The Directions for Us. of this product reflect the—oﬁ;nlon
of experts based on field use and tests. The directions are:
believed to be reliable and should be followed carefully.
However, it is impossible to eliminate all risks inherently
associated with use of this product.. Crop injury,
ineffectiveness, or other unintended consequences may result
because of such factors as weacher conditions, presence of
other materials, or the manner of use or application, all of
which are beyond the control of Novartis Crop Protection, ~
Inc. or the Seller. All such risks shall be_assumed by the
Buyer . . ' ' ‘ '

Novartis warrants that thzq,product conforms to the chemical
description on the label and is reasonably fit for the R
purposes referred to in the Directions for Use subject’ to-
the inherent risks referred to above. HNovartis makes no ' °°
other express or implied warranty of Pitness or N e
Merchantability or any other sxpress or implied wmixynty, .
In no case shall Novartis or the Seller be liable.fay  °'.."
consequential, special, or indirect damages resulting from..
the use or handling of this product. Novartis and;ohe Pesidt
Seller offer this product, and the Buyer and useraccept it,
subject to the foregoing Conditions of Sale and Warranty: .
which may be varied only by agreement in writing signed by &
duly authorized representative of Novartis. ) e e



. i

yo end use of this product other than formulation is
intended or implied by the above Conditions of Sale and
Warranty. ’

DIRECTIONS FOR USE

It 1s a violation of federal law to use this product in a
manner ilnconsistent with its labeling.

Chemical and Physical Properties

‘Refer to Technical Bulletin for Technical CGA-169374.

Storage and Disposal

Pesticide Storage and Disposal

Do not contaminate water, food, or feed by storage, disposal
or cleaning of equipment. Wastes resulting from the use of
this product may be disposed of on site or at an approved
was-e disposal facility.

Container Disposal

Completely empty liner by shaking and tapping sides and
bottom to loosen clinging particles. Empty residue into
application equipment. Then dispose of liner in a sanitary
landfill or by incineration, if allowed by state and local
autheorities. If drum is contaminated and cannot be reused,.
dispose of in the .

same manner.

For minor spills, leaks, etc., follow all precautions
indicated on this label and clean up immediately. Take
special care to avoid contamination of egquipment and
facilities during cleanup and disposal of wastes. In the
event of a major spill, fire, or other emergency, call 1-
800-888-8372, day. or night. ) : :

3
U.S. Patent No. 5,266,585 »..
©1998 Novartis |

Novartis Crop Protection, Inc.. - _
Greensboro, North Carolina 27419 , L,

NCP 739A-L2A 0498 (50 kg)

'NCP 739A-LS5A 0498 (40 kg)

(LABELC-W]N-C169374T - cecg - 4/8/98



Y . 1--, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
§ \~ * * WASHINGTON, D.C. 20440
‘U‘ﬁ Oq\:'i—-\‘ : '
* OFFICE OF
e ) PREVENTION, PESTICIDES
RRV AN 8 :53‘3 AND TOXIC SUBSTANCES

Mr. Ricrard Pence

Novartis Crop Frotection, Inc.

P.C. Box 1830¢C

Greensboro, North Carclina 27419-8300

Subject: Technical CGA-169374 L/’///,//
EPA Registration No. 100-739
Your amended label dated April 14, 1998

Dear Mr. Pence,

The labeling referred to above, submitted in connection with
registration under the Fedéral Insecticide, Fungicide, and
Rodenticide Act (FIFRA), as amended, is acceptable provided that
you:

1. Make the following changes to the product label:

a. In the first sentence in the Environmental Hazards
section on the second to the last page in the subject
label delete "other" from before "aquatic inverte-
brates"; fish are not invertebrates.

b. In the Environmental Hazards section, at the end of the

last sentence change “EPA" to Environmental Protection
Agency”.
c. In the Directions for Use section, add a statement that
- begins * '
L Xy
2. Submit the Technical Bulletin referred to in the “Chemical

and Physical Properties” Section of the label to the Agency
for review. Since the bulletin is referred to in the
labeling, it is therefore a part of the labeling, and-
subject to review. Alternatively, the reference to the
Technical Bulletin could be dropped.

3. Submit one copy of your final printed labeling before you
release the product fcr shipment.

If these conditions are not complied with, the registration
may be subject to cancellation in accordance with FIFRA section
6le). Your release for shipment of the product bearing the
amended labeling constitutes acceptance of these conditions.



A zm3mped copy of tHe labeling is enclosed for your records.

' . '
*

Sincerely yours,

s
-Cynthia L. Giles-Parker
Product Manager (22)

Fungicide Branch
Registration Division (7505C)

Attachment : Label stamped "Accepted with Comments"

e 3 L
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13544

Chemical:

HED File Code:
Memo Date:
File 1D:
Accession #:

R125886

Difeneconazole

PC Code:
128847
14000 Risk Reviews
11/25/1998
00000000
412-06-0194

HED Records Reference Center
8/8/2006



